American National Standard 
for Information Systems — 
Microprocessors — 
Hexadecimal Input/Output, 
Using 5-Bit and 7-Bit Teleprinters 


Secretariat 

Computer and Business Equipment Manufacturers Association 


Approved August 24, 1982 

American National Standards Institute, Inc 


American 

National 

Standard 


An American National Standard implies a consensus of those substantially concerned with its 
scope and provisions. An American National Standard is intended as a guide to aid the manu- 
facturer, the consumer, and the general public. The existence of an American National Stan- 
dard does not in any respect preclude anyone, whether he has approved the standard or not, 
from manufacturing, marketing, purchasing, or using products, processes, or procedures not 
conforming to the standard. American National Standards are subject to periodic review and 
users are cautioned to obtain the latest editions. 


The American National Standards Institute does not develop standards and will in no circum- 
stances give an interpretation of any American National Standard. Moreover, no person shall 
have the right or authority to issue an interpretation of an American National Standard in the 
name of the American National Standards Institute. 


CAUTION NOTICE: This American National Standard may be revised or withdrawn at any 
time. The procedures of the American National Standards Institute require that Sction be 
taken to reaffirm, revise, or withdraw this standard no later than five years from the date 
of approval. Purchasers of American National Standards may receive current information 
on all standards by calling or writing the American National Standards Institute. 


Foreword 


(This Foreword is not a part of American National Standard X3.95-1982.) 


This American National Standard presents the standard transformations to be accomplished in 
order to interface any 8-bit pattern to or from a microcomputer and traditional equipment, 
such as communications teleprinters, that generates only 5 bits or 7 bits to represent coded 
character information. 

The specification of such transformation is of particular importance to the computer hobbyist. 
It will expedite the use of low-cost (surplus) teleprinter equipment to serve as the control con- 
sole of low-cost microcomputers, and will also permit the quantity fabrication of low-cost inte- 
grated circuit chips to perform the transformation specified by this standard. Others using new 
equipment conforming to the American National Standard Code for Information Interchange 
(ASCII), ANSI X3.4-1977, should also benefit from reduced costs. 

The transformation specifications were developed after a careful review of microcomputer re- 
quirements and studies of the availability of equipment suitable for use as the control console 
of microcomputers. 

Suggestions for improvement of this standard will be welcome. They should be sent to the 
Computer and Business Equipment Manufacturers Association, 1828 L Street, N.W., Washing- 
ton, D.C. 20036. 
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AMERICAN NATIONAL STANDARD X3.95-1982 


American National Standard 
for Information Systems — 
Microprocessors — 

Hexadecimal Input/Output, 

Using 5-Bit and 7-Bit Teleprinters 




1. Scope 

This standard specifies the relationship between com- 
monly available 5-bit (Baudot) and 7-bit (ASCII) tele- 
printer character codes and 8-bit patterns used at the 
interface to microcomputers. 

Illustrative figures to aid in understanding this stan- 
dard, along with historical background statements, ap- 
pear in the appendixes. 


2. Purpose 

The purpose of this standard is to provide uniformity 
in the translation of the character coding employed in 
the most prevalent surplus teleprinters to and from the 
bit patterns employed to interface most microcom- 
puters, to expedite the interchange of software among 
computer users such as computer hobbyists and others. 


3. Referenced American National Standards 

The following referenced standards are available from 
the American National Standards Institute, 1430 Broad- 
way, New York, N.Y. 10018: 

ANSI X3.4-1977, American National Standard Code 
for Information Interchange. (Similar to 7-Bit Coded 
Character Set for Information Processing Interchange, 
ISO 646-1973, also available from ANSI.) 

ANSI X3.6-1965, American National Standard Per- 
forated Tape Code for Information Interchange. 

ANSI X3. 14-1973, American National Standard Re- 
corded Magnetic Tape for Information Interchange 
(200 CPI, NRZI). 


ANSI X3. 15-1976, American National Standard for Bit 
Sequencing of the American National Standard Code 
for Information Interchange in Serial-by-Bit Data 
Transmission. 

ANSI X3. 16-1976, American National Standard Char- 
acter Structure and Character Parity Sense for Serial- 
by-Bit Data Communication irf the American National 
Standard Code for Information Interchange. 

ANSI X3. 18-1974, American National Standard One- 
Inch Perforated Paper Tape for Information Inter- 
change. 

ANSI X3. 19- 1974, American National Standard 
Eleven-Sixteenths-Inch Perforated Paper Tape for In- 
formation Interchange. 

ANSI X3.41-1974, American National Standard Code 
Extension Techniques for Use with the 7-Bit Coded 
Character Set of American National Standard Code 
for Information Interchange. (Similar to Code Exten- 
sion Techniques for Use with the ISO 7-Bit Coded 
Character Set, ISO 2022-1973.) 

ANSI X4.23-1982, American National Standard for 
Office Machines and Supplies - Alphanumeric Ma- 
chines — Keyboard Arrangement. 


4. General 

4.1 Microcomputer Interface Character Code. Most 
microcomputers built in the United States employ an 
8-bit representation for the input and output of charac- 
ter-coded information. There are thus 256 bit patterns 
that can represent characters of either control or 
graphic types. The 7 low order bits generally represent 
the ASCII characters of ANSI X3.4-1977,and the 7 bits 
serve as the 7 low order bits of the 8-bit characters, in 


accordance with ISO 2022-1973 or ANSI X3.4 1-1974 
on code extension techniques. For all 128 ASCII char- 
acters, the eighth (high order) bit is set to a value of 
“zero.” It has a value of “one” for the other 128 non- 
ASCII character positions. 

4.2 Representation of Full Microcomputer Interface 
Code. The 8-bit representation of microcomputer inter- 
face code provides 256 unique bit patterns. Five-bit 
teleprinters generally operate with 32 unique bit pat- 
terns representing only 58 characters. Seven-bit tele- 
printers are often monocase (uppercase only in the 
United States; often lowercase only in Europe) with 
64 graphic bit patterns and up to 32 control function 
bit patterns. They may conform to the older ASCII 
found in an earlier edition of ANSI X3.4-1977. In 
either 5-bit or 7-bit teleprinters, many of the 256 
unique bit patterns of microcomputers cannot be 
generated or accepted with meaning. One purpose of 
this standard is to provide a means to “Escape” from 
normal character mode into a 4-bit hexadecimal mode. 
This operation can be accomplished by specifying a 
uniform means of generating the 16 unique bit pat- 
terns of 4-bit coding and a means of combining two 
4-bit patterns into an 8-bit pattern. Accordingly, all 
256 unique bit patterns needed to interface to micro- 
computers can be generated or received by either 5-bit 
or 7-bit teleprinters. 

NOTE: The method of starting execution or of conditioning 
the microprocessor to accept hexadecimal input shall be 
implementor-defined and is not specified in this standard. 

4.3 Availability and Costs of Hardware. Microcom- 
puters are readily available to hobbyists and others, 
either prefabricated or in kit form. However, a control 
console and input-output equipment may prove to be 
prohibitively costly for the hobbyist. One economic 
solution is to use a surplus teleprinter with paper tape 
reader and punch to serve the dual functions of control 
console and automated input-output device at an addi- 
tional cost comparable with the initial cost of the 
microcomputer, rather than several times the cost of 
the microcomputer if suitable new equipment were to 
be purchased. 


5. Five-Bit Teleprinter Codes 

5.1 Three-Row Keyboards. Most 5-bit teleprinters em- 
ploy a 3-row keyboard similar to the ones shown in 
Fig. Al, taken from Military Communication System 
Technical Standards, U.S. Military Standard MIL-STD- 
188C, 24 November 1969. The alphabetic letters are 
arranged in the familiar “QWERTY” sequence in ac- 


cordance with most American typewriters and ANSI 
X4. 23-1982. Unlike that standard, however, the 10- 
dccimal digits arc located on the same keytops as 
some of the letters. The keys marked “FIGS’* and 
“LTRS” (Figures and letters) serve as precedence 
keys to differentiate the interpretation of the two 
characters on most keytops just as “Shift” does on a 
typewriter. “FIGS” and “LTRS” serve as locking shifts. 
Except for the precedence state (FIGS or LTRS), the 
same bit pattern serves to represent the two characters. 
Thus, “E” and “3” have the same 5-bit pattern as shown 
in the code table of Fig. A2, which is also taken from 
MIL-STD-188C. On American built teleprinters, there 
are no lowercase letters, although Fig. A2 shows “lower- 
case.” The lower position on each key represents capital 
letters in the United States. 

5.2 Code Chart. Five-bit teleprinters normally emit a 
serial bit stream beginning with a “Start” bit and end- 
ing with a “Stop” bit, as shown in Fig. A2. Fig. A2 also 
shows the International Consultative Committee on 
Telegraph and Telephone (CC1TT) International Tele- 
graph Alphabet (ITA) No. 2 international differences 
from American practice. Bits i through 5 are the infor- 
mation bits, and these may be read out or read into the 
teleprinter in parallel form instead of serially by bit. 
Surplus 5-bit teleprinters may be of either the Ameri- 
can or international varieties. The differences, as pre- 
viously mentioned, are shown in Fig. A2. For example, 
“Bell” may be associated with the Figure shift of 
either “S” (American) or “J” (international). 

5.3 Paper Tape. A 5-level, 17.5 mm- (1 1/16 inch- ) 
wide paper tape is generally used with 5-bit teleprinters, 
and the information is transferred to and from the tape 
reader/punch in 5-bit parallel form. The paper tapes 
conform to ANSI X3. 19-1974 in physical dimensions. 

In American-built 5-level paper tape equipment, the 
feed holes (for sprocket drive) have their centers in-line 
with the centers of the 5 code holes. In some European 
equipment, the feed holes have their leading edge in- 
line with the leading edge of the 5 code holes. Some 5- 
levcl paper tapes arc 22.2 mm (7/8 inch) wide to allow 
room for printed characters along the edge of the tape. 
The wider tapes, or tapes with leading-edge feed holes, 
are not interchangeable with the tapes conforming to 
ANSI X3. 19-1974. 

There is no American National Standard for the rep- 
resentation of coded information in 5-level perforated 
tapes. Nevertheless, the coding conventions for the 26 
Latin letters, 10 decimal digits, Period (.), Slant (/), 
Letters, Figures, Carriage Return, Line Feed, and Space 
are quite uniform. Optional symbols are used for com- 
munications, weather, and stock-market fractions. 
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5.4 Five-Bit Character Set. Fig. A2 shows the character 
sets for the 26 letters, 26 (or 27 for weather) other 
symbols, and 6 (5 for weather) common functions. 
These characters are represented by 32 patterns of 

the 5 information bits. The communication set is pre- 
ferred to the weather set, or to the 1/8 to 7/8 fraction 
set found on stock-market teleprinters, since the com- 
munication set is comprised entirely of ASCII char- 
acters except for “Letters” and “Figures.” There are 
eight (8) other characters that have different inter- 
pretations in the American variation ot the 5-bit code 
than in the international CCITT ITA No. 2, 5-bit code. 
Surplus 5-bit teleprinters might vary in these 8 charac- 
ter positions, and hence it is recommended in this 
standard that these 8 Figures-shift characters not be 
used in interchangeable programs that are expected to 
be input or output via 5-bit teleprinters. 

Only 50 characters are specified in the Fig. A2 trans- 
lation table out of a possible 128 in 7-bit ASCII and 
256 in 8-bit form. In interfacing microcomputers, it 
might be necessary to represent some or all of the 206 
additional character positions through the medium of a 
5-bit teleprinter. This standard provides an unambigu- 
ous means of accomplishing this by specifying a trans- 
lation from 5-bit code to 4-bit (hexadecimal) code and 
by combining 2 hexadecimal characters into or from 
an 8-bit character representation. 

5.5 Four-Bit Hexadecimal Representations in 5 Bits. 
This standard specifies that the 10 decimal digits shall 
be employed to represent the first 10 hexadecimal 
digits and that the other 6 be represented on 5-bit 
teleprinters by 6 graphic characters in “Figures” shift 
from the bottom row of the keyboard, starting with 
the key having the letter “X” (Roman Numeral 10) 
to represent the value “10,” etc, as shown in Fig. Al. 
Note that the “Figures” shift corresponding to the 
letter “V” is used in the hexadecimal representation 
but not for character input/output since its represen- 
tation is not the same on all 5-bit communication 
teleprinters, being either semicolon ( ;) or equal sign 

( = ) as well as a fraction or weather symbol. 

The transform between 5-Bit Code and 4-Bit Hexa- 
decimal Code follows the same relationship in going 
from either code to the other. The relationship is 
shown in Fig. A3. The three formatting characters, CR, 
LF, and SPACE, are allowed in order to provide for 
easy-to-read tables of hexadecimal graphic symbols. 

NOTE: Conventional hexadecimal representations employ the 
10 decimal digits 0 through 9 and capital letters A through F 
to represent the 16 unique 4-bit patterns. If this convention 
were used with 5-bit teleprinters, it would be necessary to shift 
between “Figures” and “Letters” frequently. Furthermore, 
the digit “3" and the letter “E” employ the same bit pattern 
in 5-bits, ruling that technique out. 


6. Seven-Bit Teleprinter Codes 

6.1 ASCII Code. Most 7-bit surplus teleprinters employ 

the ASCII in accordance with ANSI X3.4-1977. The 
1963 version did not specify lowercase alphabetic 
letters and had no “Backspace” function, but the later 
versions have both lowercase letters, Backspace, and 
other features. The 1963 code is shown in Fig. A4; the 
communal 1967, 1968, and 1977 code is shown in 
Fig. A5. Note that the 1963 ASCII has some control 
functions in column 7, whereas the subsequent version 
has no controls in column 7. v 

There are 128 character positions in tne 7-bit ASCII 
Thirty-two are control functions; ninety-five, including 
“Space” (SP), are graphic characters; and the character 
with 7 “one” bits is called “Delete” (DEL). ASCII con- 
tains unique bit patterns for 52 letters, 10 decimal 
digits, and 32 special symbols, including common punc- 
tuation marks and business symbols. There is no “Cent 
Sign” in ASCII, but there is a “Dollar Sign” as well as 
all the other symbols and control functions deemed 
essential in general information interchange. The 
graphic symbol in column 7, row 12, is called “Vertical 
Line” in the 1967, 1968, and 1977 ASCII. In 1967 and 
1968, it was shown as a broken vertical line. This was 
changed to a solid vertical line in 1977. Reference to 
the ASCII standard, ANSI 3.4-1977, is recommended 
for further details concerning the character set and bit- 
structure of ASCII. 

6.2 Eight-Bit Microcomputer Interface Codes. Most 
microcomputers employ an 8-bit interface representa- 
tion of ASCII, as shown in Fig. A6. That 8-bit represen- 
tation has the eighth (high order) bit set to a value of 
“zero” for all of the ASCII characters, in accordance 
with ISO 2022-1973 or ANSI X3.41-1974. There is, 
thus, a direct correspondence between 7-bit teleprinter 
codes and one-half of the character positions used to 
interface most microcomputers. 

6.3 Paper Tape of 25.4 mm (1 inch) Width. Paper tape 
of 25.4 mm (1 inch) width has 8 tracks of information 
holes in accordance with ANSI X3.6-1965 and ANSI 
X3. 18-1974. If a parity bit is used in one-inch paper 
tape, it is even parity, with a parity bit in track 8. In 
some applications, it may be necessary to communi- 
cate between a 7-bit teleprinter, used as a console con- 
troller having a paper tape input/output device, and the 
256 character positions of microcomputer interface, 
sometimes having a value of “one ” in the high order 
bit position. It may be necessary for the implementor 
to change track 8 from a parity bit to a high order bit, 
which is unpunched for the 128 ASCII characters and 
punched for the 128 additional characters. A method 
of representing all 256 bit patterns is given in 4.4. 




6.4 Hexadecimal Representation of 8-Bit Code. It 

would-be possible to represent characters in columns 
08 through 15 (of Fig. A6) by using the corresponding 
character in columns 00 through 07, along with an in- 
dication that the eighth (high order) bit should be set 
to “one.” Many teleprinters, however, do not represent 
lowercase letters. Furthermore, the use of characters 
in columns 0 and 1 of ASCII could cause unwanted 
control functions to occur in the teleprinter. Hence, 
this standard specifies another choice of going into a 
4-bit hexadecimal representation and combining two 
4-bit characters into an 8-bit character. The method of 
relating the 4-bit and 8-bit codes is shown in Fig. A7 and 
A8. The conventional 0 through 9 and A through F nota- 
tion is used. Note that capital letters are specified. even 
though this requires shifting to uppercase on the 4-row 
keyboards of 7-bit dual-case teleprinters. A typical 4- 
row teleprinter keyboard is shown in Fig. A9. Many 7-bit 
teleprinters are monocase, having only capital letters 
available; on these, the shifting is not required. (Many 


of these print capital letters if corresponding lowercase 
bit patterns arc received.) 

6.5 Serial-by-Bit 7-Bit Code. Seven-bit teleprinters 
generally send and receive a serial bit stream, with the 
low order bit (b, ) transmitted first in sequence through 
bit b 7 , sometimes followed by an even parity bit, struc- 
tured in accordance with ANSI X3. 15-1976 (bit se- 
quencing) and ANSI X3. 16-1976 (character structure). 
The seven information bits (and the parity bit) may 
also be read out or into the teleprinter in parallel form 
instead of serially by bit. 

6.6 Four-Bit Hexadecimal Code to 8-Bit Code. The 
standard method of relating 4-bit hexadecimal code to 
8-bit character code is shown in Fig. A7. Track numbers 
in 1-inch paper tape correspond to the 8-bit numbers. 
Only 16 combinations of 4-bit numbers need be gen- 
erated from a keyboard, along with three format effec- 
tors and an error correction pattern, as shown in Fig. A8. 
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mation purposes only.) 


Appendix A 
Illustrative Figures 


Fig. A1 Three Row Keyboards ^ 

Fig. A2 International Telegraph Alphabet No. 2, American Variation 

Fig. A3 Mapping between 4-Bit Hexadecimal and 5-Bit Teleprinter Code 

Fig. A4 ASCII: 1963 

Fig. A5 ASCII: 1967, 1968, and 1977 

Fig. A6 Standard Representation of ASCII in 8 Bits 

Fig. A7 Relationship of 8-Bit Code to 4-Bit Hexadecimal Code 

Fig. A8 Mapping between 4-Bit Hexadecimal and 7-Bit Teleprinter Code 

Fig. A9 Version of 4-Row ASCII Keyboard 

Credits 

Fig. A1 , A2,and A9 are taken from Military Communication System Technical Standards, U.S. Military Standard 
MIL-STD-188C, 24 November 1969. 

Fig. A4 and A5 are from ANSI X3.4-1963 (no longer in print) and ANSI X3.4-1977, respectively. 
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HEXADECIMAL FIVE-BIT CODE 


4-BIT 

PATTERN 

HEXADECIMAL 

VALUE 

KEYTOP 

SYMBOL 

PRINTING 

SYMBOL 

5-BIT 

PATTERN 

0000 

0 

0 

0 

01101 

0001 

1 

1 

1 

11101 

0010 

2 

2 

2 

11001 

0011 

3 

3 

3 

10000 

0100 

4 

4 

4 

01010 

0101 

5 

5 

5 

00001 

0110 

6 

6 

6 

10101 

0111 

7 

7 

7 

11100 

1000 

8 

8 

8 

01100 

1001 

9 

9 

9 

00011 

1010 

10 

X 

/ (Slant) 

10111 

1011 

11 

C 

: (Colon) or 1/8 
or O 

omo 

1100 

12 

V 

; or = or 3/8 or® 

01111 

1101 

13 

B 

? (Question Mark) 
or 5/8 or ® 

10011 

1110 

14 

N 

, (Comma) or 7/8 
or dD 

00110 

1111 

15 

M 

(Period) 

00111 

_ 

_ 

CR* 

NONE 

00010 

_ 

_ 

LF* 

NONE 

01000 

_ 

_ 

SPACE BAR* 

NONE 

00100 

_ 

_ 

LETTERS 

NONE 

11111 

_ 

_ 

FIGURES 

NONE 

11011 


MARKINS PULSE 


| SPACINO PULSE 


* THIS COLUMN SHOWS 

ONLY THOSE CHARACTERS 
WHICH DIFFER FROM THE 
U S. A. VARIATION 


•These three characters arc permitted in hexadecimal mode, in order to format tables of hexadecimal numbers into 
convenient groupings. “LETTERS" is permitted to delete errors in paper tape. “FIGURES" is permitted to return 
the printer to proper ease shift. 


Fig. A3 

Mapping between 4-Bit Hexadecimal and 5-Bit Teleprinter Code 


Fig. A2 

International Telegraph Alphabet No. 2, American Variation 
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1963 ASCII Legend 

1963 ASCII Legend 

NULL 

Null/ldle 

V TAB 

Vertical Tabulation (FE) 

SOM 

Start of Message (CC) 

FF 

Form Feed (FE) 

EOA 

End of Address (CC) 

CR 

Carriage Return (FE) 

DC 0 

Device control reserved for Data Link Escape 

SO 

Shift Out 

DC, 

Device Control 1 

SI 

Shift In 

DC 2 

Device Control 2 

SYNC 

Synchronous Idle (CC) 

DC 3 

Device Control 3 

LEM 

Logical End of Media (CC) 

dc 4 

Device Control 4 (Stop) 

S 0 -S 7 

Separator (information) 

ERR 

Error (CC) 

b 

Space (Word separator, normally nonprinting) 

EOM 

End of Message (CC) 

< 

Less Than 

EOT 

End of Transmission (CC) 

> 

Greater Than 

WRU 

“Who are you?” (CC) 

t 

Up Arrow (Exponentiation) 

RU 

“Are you . . . ?” (CC) 

+ 

Left Arrow (Implies/Replaced by) 

BELL 

Audible Signal 

\ 

Reverse Slant 

FE 0 

Format Effector (FE) 

ACK 

Acknowledge (CC) 

HT 

Horizontal Tabulation (FE) 

(D 

Unassigned Control 

SK 

Skip (punched card) (FE) 

ESC 

Escape 

LF 

Line Feed (FE) 

DEL 

Delete Idle 


NOTE: (CC) Communication Control; (FE) Format Effector. 

Fig. A4 
ASCII: 1963 
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1977 ASCII Legend 

1977 ASCII Legend 

NUL 

Null 

DC 1 

Device Control 1 

SOH 

Start of Heading (CC) 

DC 2 

Device Control 2 

STX 

Start of Text (CC) 

DC 3 

Device Control 3 

ETX 

End of Text (CC) 

DC4 

Device Control 4 (stop) 

EOT 

End of Transmission (CC) 

NAK 

Negative Acknowledge (CC) 

ENQ 

Enquiry (CC) 

SYN 

Synchronous Idle (CC) 

ACK 

Acknowledge (CC) 

ETB 

End of Transmission Block (CC) 

BEL 

Bell (audible or attention signal) 

CAN 

Cancel 

BS 

Backspace (FE) 

F.M 

End of Medium 

HT 

Horizontal Tabulation (FE) 

SUB 

Substitute 

LF 

Line Feed (FE) 

ESC 

Escape 

VT 

Vertical Tabulation (FE) 

FS 

File Separator (IS) 

FF 

Form Feed (FE) 

GS 

Group Separator (IS) 

CR 

Carriage Return (FE) 

RS 

Record Separator (IS) 

SO 

Shift Out 

US 

Unit Separator (IS) 

SI 

Shift In 

SP 

Space 

DLE 

Data Link Escape (CC) 

DEL 

Delete 


NOTE: (CC) Communication Control; (FE) Format Effector; (IS) Information Separator. 

Fig. AS 

ASCII. 1967, 1968, and 1977 
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9 

07 
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C 



9 





9 













m 

04 




9 








s 


s 



o 

o 

03 

\ 


S 

9 


9 






E 




B 

o 

o 

o 

02 

\ 


1 

9 


S 





E 

B 




B 

o 

o 

o 

o 

IxJ 

_l 

o 

•H 

(_> 

Q 

CM 

O 

Q 

ro 

O 

O 

s 

Q 

1 

1 

S 

| 

s 

| 

I 

1 

1 

1 

1 

m 

00 

_l 

3 

2 

| 

1 

X 

h— 

LxJ 

1- 

S 

| 

3 

I 

I 

\ 

1 

S 

1 

1 

1 

1 



it/ 

o 

- 

CM 

B 

E 

3 

E 

B 

CO 

9 

1 

B 

\ 

B 

B 

B 


-o 

O 

hi 

SI 

H 

s 

H 

s 

HI 

SI 

- 

° 

- 

° 

- 

o 

- 


w 

□1 

□i 

HI 

H 

□ 

S 

H 

H 

SI 

SI 

HI 

HI 

SI 

s 

- 

- 


EfHI 

SI 

SI 

SI 

SI 

-i 

HI 

HI 

H 

SI 

SI 

SI 

H 

- 

- 

- 

— 

1 

EH 

SI 

□i 

SI 

SI 

si 

SI 

□1 

S 

HI 

HI 

HI 

- 

- 

- 

- 

- 

yH 

V 
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High 

Order 



Low Order 


Binary Weight (8-Bit) 

2 7 

2 6 

2 5 

2 4 

2 3 

2 2 

2 1 

2° 

Bit Numbers (8-Bit) 

b 8 

t>7 

b 6 

t>5 

b 4 

t>3 

b 2 

b, 

Bit Numbers (4-Bit) 


b3 

b 2 

bi 

b 4 

t>3 

b 2 

bi 

Binary Weight (4-Bit) 

2 3 

2 2 

2 1 

2° 

2 3 

2 2 

2 1 

2° 

Hexadecimal Sequence 


First 



Second 




Fig. A 7 







Relationship of 8-Bit Code to 4-Bit Hexadecimal Code 


HEXADECIMAL ASCII 


4-BIT 

PATTERN 

HEXADECIMAL 

VALUE 

KEYTOP 

SYMBOL 

PRINTING 

SYMBOL 

7-BIT 

PATTERN 

0000 

0 

0 

0 

0110000 

0001 

1 

1 

1 

0110001 

0010 

2 

2 

2 

0110010 

0011 

3 

3 

3 

0110011 

0100 

4 

4 

4 

0110100 

0101 

5 

5 

5 

0110101 

0110 

6 

6 

6 

0110110 

0111 

7 

7 

7 

0110111 

1000 

8 

8 

8 

0111000 

1001 

9 

9 

9 

0111001 

1010 

10 

A 

A 

1000001 

1011 

11 

B 

B 

1000010 

1100 

12 

C 

C 

1000011 

1101 

13 

D 

D 

1000100 

1110 

14 

E 

E 

1000101 

1111 

15 

F 

F 

1000110 

_ 

- 

CR* 

NONE 

0001101 

_ 

- 

LF* 

NONE 

0001010 

_ 

- 

SPACE BAR* 

NONE 

0100000 

- 

- 

RUB OUT OR 

DELETE 

NONE 

1111111 


♦These three characters (CR, LF, SP) arc permitted in hexadecimal mode, in order to format tables of hexadecimal 
numbers into convenient groupings. “DELETE” is permitted in order to punch out errors in paper tape. 

Fig. A8 

Mapping between 4-Bit Hexadecimal and 7-Bit Teleprinter Code 
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Appendix B 


Historical Background 



NOTES: 

(1 ) Physical characteristics and locations (i.e., size, shape, skew, etc) of space bar or keys are not to be 
inferred. 

(2) Arrangement Type I, Class 1, as per MIL-STD-1280. 


Fig. A9 

Version of 4-Row ASCII Keyboard 
(Not Representative of Current Standards) 


B 1 . Early Automatic Telegraphy 

The encoding of character-oriented information into 
binary bit patterns is as old as automatic telegraphy, or 
a little more than a century old. Automatic telegraphy 
employed the same number of bits for all characters, 
unlike the earlier Morse codes used in manual teleg- 
raphy. Early automatic telegraphy employed, usually, 

5 bits per character, and this evolved through the Inter- 
national Telegraph Union into what is now known as 
the CCITT International Telegraph Alphabet No. 2. 
(ITA 2). In 1TA 2, the 5-bit structure provides 32 bit 
patterns. Twenty-six of these patterns are assigned 
dual interpretations such as digits and letters. Two 
of the remaining six serve as the precedence charac- 
ters known as “Letters” and “Figures.” The other 
four represent “Space,” “Carriage Return,” “Line 
Feed,” and (usually) “Blank Tape,” regardless of 
whether the previous shift was “Letters” or “Figures.” 


w 


B2. Early Electronic Digital Computers 

Early electronic digital computers, in the 1950s decade, 
generally employed 6 bits for each character. No pre- 
cedence characters were employed, because of the 
necessity to have the interpretation of a bit pattern 
independent of any previously occurring bit pattern 
(in a time or string sense). 

There was a great proliferation of character codes 
in the 1950-1960 decade. In the early 1960s, develop- 
ment of a standard character code was begun and an 
attempt was made to limit it to 6 bits. This was 
deemed to be inadequate, however, and the first 
version of the American National Standard Code for In- 
formation Interchange (ASCII) appeared in 1963 as ANSI 
X3.4-1963. The 1963 ASCII was 7 bits per character, 
but with no lowercase alphabet defined, pending a 
decision as to whether to “Shift Out’ and *' Shift In 
for the dual alphabets or whether to assign indepen- 
dent bit patterns. The 1963 ASCII served as a proto- 
type international standard. Subsequently, the decision 
was made by the International Organization for Stan- 
dardization (ISO) to assign lowercase letters to inde- 
pendent bit patterns (in an early edition of a standard, 
ISO 646-1967), since that is much the preferred 
scheme for representing alphabetic characters in com- 
puters. ASCII followed the lead, and the 1967 and 
1968 editions of ANSI X3.4 used 52 bit patterns to 
represent letters. The CCITT and ISO agreed on a 
nearly common document so that CCITT International 


Alphabet No. 5 is the same as the International Refer- 
ence Version in ISO 646-1973. 


B3. Advancing Character Code Standards 

While character code standards were advancing from 
5 bits to 7 bits per character, digital computer repre- 
sentations almost universally advanced from 6 bits to 
8 bits per character. A unique representation of ASCII 
in 8 bits appeared in the IBM System 360 computers 
as an alternate to the 8-bit Extended Binary Coded 
Decimal Interchange Code (EBCDIC). The national 
standards, however, adopted a simpler 8-bit ASCII 
representation, which first appeared in an earlier edi- 
tion of the magnetic tape standard ANSI X3. 14-1973. 
In all subsequent 8-bit representations of 7-bit ASCII 
characters, the eighth bit is considered to be the high 
order bit and is set to a value of “zero” for all of the 
ASCII characters (and to a value of “one” for an addi- 
tional 128 non-ASCII characters). 


B4. Minicomputers 

Many minicomputers were developed during the late 
1960s and 1970s with ASCII as the internal code in 
either 7-bit or 8-bit forms. Microcomputers were devel- 
oped during the 1970s. Most microcomputers employ 
8 bits per character and use ASCII in the standard 
manner as the low order 7 bits of these 8-bit char- 
acters. 


B5. Microcomputers for Hobbyists 

Microcomputers dropped the cost of computers to the 
extent that their price of a lew hundred dollars put 
them into the reach of hobbyists; in the mid-1970s, 
they began to flourish as hobby devices. Hobbyists 
immediately discovered that a suitable console device 
for their microcomputer usually cost more than the 
computer. Surplus 5-bit and 7-bit teleprinters were in 
abundance, at a price, but no uniform technique was 
known for mapping the 5-bit codes into and out of the 
8-bit environment of the microcomputers. This stan- 
dard was developed to provide uniformity, so that the 
translation logic can be designed into integrated circuit 
chips and, by mass production, bring the cost within 
reach of the computer hobbyist. 
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Foreword 

ISO (the International Organization for Standardization) and IEC (the 
International Electrotechnical Commission) form the specialized system for 
worldwide standardization. National bodies that are members of ISO or 
IEC participate in the development of International Standards through 
technical committees established by the respective organization to deal with 
particular fields of technical activity. ISO and IEC technical committees 
collaborate in fields of mutual interest. Other international organizations, 
governmental and non-governmental, in liaison with ISO and IEC, also 
take part in the work. 

In the field of information technology. ISO and IEC have established a 
joint technical committee. ISO/IEC JTC I. Draft International Standards 
adopted by the joint technical committee are circulated to national bodies 
for voting. Publication as an International Standard requires approval by at 
least 75 % of the national bodies casting a vote. 

International Standard ISO/IEC 646 was prepared by Joint Technical 
Committee ISO/IEC JTC I, Information technology. 

This third edition cancels and replaces the second edition (ISO 646 : 1983) 
which has been technically revised. 

Anne* A forms an integral part of this International Standard. Annexes B 
and C are for information only. 
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coded character set for 


Scope 


This International Standard specifies a sc; o( I:8 . , 

such as Idlers, digiis and symbols) wilh codcJ „ ; j* '' 0l ch “ Mm **> g'»ph,c chttraners 

and unchangeable, bu, provision b ^ ">»»«*»'>. 

requirements. ^ 10 ac cr>mrr,r*J;»te national and other 


This International Standard specifies a 7-bit coded character set wish , , , 

guidance on ho. ,o e«rcise the options to define specific ° P " 0 " 4 " ah " I'”"'** 

versions. Futthertnore it speeifics the In.ernaiionai Rctaencc Ver-,on npvT’ /WtadOon-orienied 
been exercised. on » ,KV J ,r - which such options have 


This character set is primarily intended for ih- interchange of inform- . 

and associated Co, pe.cn, . and withm dau communication “ T c n-d"'^- T fT* 
contro, functions in data pi.ccssing has aiso b™, taScn into acenun, ,1 *b ’characl^T 
This character set is applicable to alphabets of the Ijtm script. 


This character set allows the use of control characters for code e*,,n 
insufficient for particular applications. Procedures for the use of ,h ” , « 

ISO 2022. h f ,hest ' cormo ' characters are specified m 


s^i^rra^:“,xr n3 r « — - 

When they are included in stnncs of data w'n-h lr , P oce.aed serially in a forward duection 

when they are included ,n dau, formatted for 

mjy 3ddl,i “”' ^ i31 ■ » -vote ,h» the, result thu'r dSJ^funcptm “ 


2 Conformance and implementation 

2.1 Conformance 

2.1.1 Conformance of information interchange 

A coded -character -data -element (CC-data-clsmenil with=n r.ui-n , 

conformance with this International Standard if all the coded repraenut^rchartrtcrt T«Z 

data -element conform to the requirements of S.l of this International SiandatJ 

A claim of conformance shall idemif, ,he version adopted in accordance with s 2 to S.4 
2.1— Conformance of devices 

A device is in conformance with this International Standard if it conforms ,s . , 

and cither or both of 2. 1.2.2 and 2.1. 2.3 below. A claim of conformance shall idenufylheVm^n' 


■S 2 \ 2 t. 
idupicd 







■eda. For example. 

sin and 
by ncom of an 
(Mdi as mpai and 

Uking into account 


2.1 .2.1 Device desrriptiou 

A device thal conform* to ths Intemauorul Standard shall be the subyea of a docnpooa that identifies 
the means by which the met may supply characters to the device, or may rerogtwrr them whw they are 
made available to him. as speofed respectively in 2.1 22 and 2.I.2J. 

1122 Originating dev* 

An originating device shad alio* is user to supply any sequence of charms from the version adopted, 
and shall be capable of transmitting then ended representations within a GC-data-demem. 

2.12 J Receiving devices 

A retrivinj device shod be capable of ceceivmi and mlcrpmint an, crxVd icpnaraaijons of choranm 
lhal arc «nhln a CC-data-riemem. and dui conform In 11,1. and chan make tbc mmnpoodme ebaraerm 
available u lu mcr in ueb a oa, tha die mcr can idenuf, mem fro. ». o«« of o. acraion 
adopted, and can distinguish them from each other. 

22 Implementation 

The use of this character set requires dcfmiuons of its implementation m 
these coutd include punched tapes, punched cards, magact* and H 

transmiukm channels, th«a permitting interchange of d»»» id »ySf plars enJrer ■ 
intermediate recording on a physical medium, or by local conntxtion of vino, 
output devices and computers) or by means of data vansmmmo equipment. 

The implementation of this coded character set in physical , 

the need for error check mg_ is the tuhycn of other International Standar ds 

3 Normative references 

Tic folioiain| tundard. crmuoi proamona »hich. thioufh reference bllabn cnocrtoie nr~ic~,. nl 
1^“.""“°?’' Su “ >nl ** '* *■"* o' pwWicaiaofl. tbc rd.uooa mtalrf to, .aid AH S^tonb^orc 
kolbect to revluon, and panes to Hreemenu baaed on ttm Imemaiemal Standard are encnnraeed to 
tFr^USfcn* po ^ tl • l, ' , — ‘fKr-H “» "*“> recent cdiuona of tbc atandard, hoed bekmTbtoh^ £ 
IEC and ISO maintain legmen of curreod, valid International Standard.. 

ISO 2032: 1*86. Pmcrimt, • ISO 76u an, J bc codrd tka-nv . C o* 

ISO/IEC6J29 : ». Iti/mim pvo.ru„, . Conirof /.nflum, /or 7-bil anj 8 ba codrd rtevmncv m . 

4 Definitions 

For the purpove of tin lotemaiKmal Suodord the follo.tn t defmiboru appl, 

*■' ■ Bl ™ 1 Cbaracrer puuuou mhrch n to imaee tbc eraptoc twabol temmecim, ,u. „„ 

iraphic character or rcUtne to ntudi Ike neat control function m to be caccancd * 

NOTT I • la pneral iha av. pnvo . laCon, ■* a Cnata, a, a errw 
42 bit combination : An ordered let of bo med for the representation of rtnmNii 
O ebaroner . A member of a ml of dement, med for the mjducauon. enmnd nr mpmmr-atkm of data 
44 rtiaranrr pmlU~ : The ponro of a dnpU, tba, o mujm, or « capot* of mupo, a r „*« vjmbo. 
42 coded character set; code : A set of unambiguous rules that a ^ . 

oae relationship between the charaaers of the set and their b« combirutiom 

1) To be published. 


_M_ 

T 


u^rfornmoa.*™ ICCdouebmcm, : An elemen, of Nroctaipd mWa,™ lhj , . 
ap=ned to comm of a acqococe of coded rcprcxmuoom of etoanm. . accocdal, . rb 0 , __, r 
KknuTeal standards foi coded character sets ° roorr 

ZZZzr-rzr— “~“~ i * ***• *■■ < *• , lso 

7 Z * - * ,W — — too—. „ a, n™.„ . r , mBl D>u 

L»on (PVUU) defined rtui htruanl Standard 
NOTE 3 - When inlorms.ro. « acrompUehed b, new al 

a* pan ,J the mlomae. ftui corrrsponUi 10 rVr mcr data, ami aoa 

■uualuatm. 

A7 cade e.tcminn : Thr techmqTO l„ ,Sc cncodmp of character, rhat arc not included m the cha.acic. 
set or a given code 

“ A “'’V 'h»*ins the charactci allocated to each bn comb.na.oo m a code 

AAcontcnl chacaorr : A control function the coded ccprmcouoon of .tact, comma of a acn.l. bn 
Qwnvutun *■ 

V* "”'7 : *” ,h “ the nccocdinp, pcwcacnj, tnaaamnoon. o, .orntpreutna, ol 

data, and that has a coded representation consisting of one or more bu cotnNnations 

All 4tr«e A component of information procensinp equipment ntucb can trammn. and or receive coded 
information within CC'-data -elements 

NCTTt ■ '• ~i> >v .. -n— Ov-« m .Vv — . . a ^ n _ 

P»*2) (unciaon 

‘‘ I* esrapc seqwtwe : A string of bu combinations that is used for conuot purposes m code extension 
procedures. The first of these bn combinations represents the control funcuoo ESCAPE. 

4.13 Final Byte : The bit combination that lex mi nates an escape sequence or a conuot sequence. 

4.14 graphir character : A character, other than a control function, that has a visual tcpcrsenutioo 
■ornufty handwritten, printed o. displayed, and that has a coded representation consisting of one or more 
bn combinations 

4.15 graphir symbol : A visual representation of a graphic character or of a control function 

4.1* repertoire : A specified set of characters that are represented by means of one or more bn 
comwcations of a coded character set 

*-* 7 * rsrr - * person or oilier entity that invokes the services provided by a device 

NOTE S Thr* riflfj ITJ, V, prncrw Mich a* am appi K aimmt prup.m >f thr -flr*xrr- e* a ,u4r „ 2 


* cuUr* local is ;hr 



NOTE o - The ihdfjctrr* a* upplad b) itw u 


5 Notation, code tabic and inmc 
5.1 Notation 

The bits of the bit combinations of the 7 -bit code are identified by b/. b*. b*. b>. aod b,. where b/ c 

the highest -order, or most-significant, bit and b, is the lowest order, or least significant, bn. 

The bit combinations may be interpreted to represent integers in the rarge 0 r ~> 127 m binary noiat 
anribuung the following weights to the individual bits: 
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Bit : 
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>3 ! <>7 


Height : 
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Table I • Unique graphic character allocations 


Graphic 


Symbol 


; 

EXCLAMATION MARK 

■ 

QUOTATION HARK 

* 

PERCENT SIGN 

l 

AMPERSAND 

■ ■ 

APOSTROPHE 

( 

LEFT PARENTHESIS 

) 

RIGHT PARENTHESIS 

• 

ASTERISK 

♦ 

PLUS SIGN 


COMMA 

- 

HYPHEN-MINUS 


FULL STOP 

/ 

SOLIDUS 

0 

DIGIT ZERO 

1 

DIGIT ONE 

2 

DIGIT TWO 

3 

DIGIT THREE 

4 

DIGIT FOUR 

5 

OIGIT FIVE 

6 

DIGIT SIX 

7 

OIGIT SEVEN 

6 

OIGIT EIGHT 

9 

OIGIT NINE 


COLON 


SEMICOLON 

< 

LESS-THAN SIGN 

• 

EQUALS SIGN 

> 

GREATER-THAN SIGN 


QUESTION HARK 

A 

LATIN CAPITAL LETTER A 

e 

LATIN CAPITAL LETTER 8 

c 

LATIN CAPITAL LETTER C 

0 

LATIN CAPITAL LETTER 0 

E 

LATIN CAPITAL LETTER E 

F 

LATIN CAPITAL LETTER F 

G 

LATIN CAPITAL LETTER G 

H 

LATIN CAPITAL LETTER H 

I 

LATIN CAPITAL LETTER I 

J 

LATIN CAPITAL LETTER J 

K 

LATIN CAPITAL LETTER K 

l 

LATIN CAPITAL LETTER t 

M 

LATIN CAPITAL LETTER M 

N 

LATIN CAPITAL LETTER N 

0 

LATIN CAPITAL LETTER 0 

p 

LATIN CAPITAL LETTER P 

Q 

LATIN CAPITAL LETTER Q 

R 

LATIN CAPITAL LETTER R 

S 

LATIN CAPITAL LETTER S 


Coded 

representation 



alternative graphic characters are allocate! to each of the bit combinations 2/3 and i 
characters are specified in table 2 

Table 2 - Alternative graphic character allocations 


Graphic 

Nan " 

Coded 

Symbol 

representation 

# 

NUMBER SIGN 

2/3 

£ 

POUND SIGH 

2/3 

S 

DOLLAR SIGN 

2/4 

n 

CURRENCY SIGN 

2/4 
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A graphic charade* allocated to a ho cantbatauoo ipcdfvd a 
other bit combination. For es 
be allocated to soy other bit c 

A character is completed m dm way s called a 'tenia of ISO 646". 

h»*e been exercised. Such a ipecfcmo a said 10 tee ia accordance with this International Sundard^^^ 
*■2 International Reference Tiiian (IBV) 

This version s available for toe when there is no reqmnen to ■ 
version. In information inn iihwn dK IRV i 


. t .. _ a 6.4 I and 6.4 2 stall not he allocated to any 

cchc, bn codhmauoo. For *>— pfc. fc pound SIGN, if n altocd 10 b,, cprt™,, 20. <ha> Z 


*■ application oriented 

.... * agreema* oats be mccj i sender ami 

recipient of the data (see also dame 10). The graphic characters allocated to the CO set of (he 
as specified m tables I and 3. Agreement between sen 
composite characters are 


IRV shall he 
recipient of the data shah be required 4 


If the CD set of the IRV e 


used. ■ shad be as specified m danse A_2 of a 


TAle 3 - IRV 


Graphic 

SymM 

Name 

Cnded 

« 

Mfia SIGH 


s 

DOLLAR SIGH 


0 

COftGClAL AT 


[ 

LEFT SQUARE BRACKET 

5/11 

\ 

REVERSE SOLIDUS 

5/12 

1 

RIGHT SQUARE BRACKET 

5/13 

*- 

CIROffTEX ACCENT 

5/14 

"V 

GRAVE ACCENT 


{ 

LEFT CURLY BRACKET 

7/11 

1 

VERTICAL LINE 

7/1 2 

} 

non obit bsacket 

7/13 


TILDE 

7/14 


IJ National uninu 

U.I The rcvjxinsvlvltt) lor drftmng juoojI versions lies with the national bodies These 

twdies shall exercise the options roibble and make the required y k r f vt (see annex B) 

U-2 If so required, more dun one national version can be defined within a country. The different 
versions shall be separately dmtdied. In particular, when alter native graphic characters are required, for a 
given bit combinatun. fur example S12. two different versions shall be identified, even 4 they differ only 
by this single character. 

t-L3 If. m a country, there is no special demand for specific graphic characters, it is strongly 
recommended that the characters of the GO set of the International Refer erw Version (IRV) be selected 
and allocated to the same ba cnoftmations as in the IRV. 

However . when graphic characters that arc different from the characters of the IRV are required, they rh>n 
have distinct forms and be gnen daooctive names which are not n conflict wrb any of the forms or the 
names of any of the graphic rht ra rtri s in the IRV. 
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mal or international HKkstna. organizations or professional groups. 

► ** ■•***- Th*J r pnoit agreement among the interested pa rue*. « 

oerdK Ike options available and to make dm required 


t Id ent i ficat ion of versions 
t.l fr y— and corneas of Mentlfc 


1 *° * * rn *°* International Standard are k> fin )g , 
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■ outside the scope of dis International Standard. 
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•J Meounaeiooofomioo 

TheUeoBncmiooofawniooofBio Imcioaoonal Standard dull compriac • tea of itooibw 
theCO an sad GO ad But co mmole me oenioo. Eoeb ideotificnioo m me ad Dal com 
designating escape sequence of the type iIomi bdov. 

ESC I'l F duR identify the CD set 
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The IRV dial be identified by the folio**^ escape scquewea: 

Fur the CD set. V provided, by Regtstrauon ISO IR No. I : ESC 2/1 4/0 

For Ihc CD set. if not provided, by ESC 2/1 7/14 
For the GO set by ***«*»» t*>« ISO IRMo b: ESC 2/8 V 2 

10 ExpUnatloa of Code tables Net. 4 and No. 5 


2375. U 
1 7/14. 


Table 4 k the 
indicates the 
c (64 J). 


7-bit code table It shows the 7 -bis c o ded character set spcbftcd ■ 
itiated to alteraauvc graphic characters (64.2) and national or i 


00 *° 1,13 ,rt <" durocacn and an Brow, ram. B.. 
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0 

0 

0 

1 

i 

i 
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u 

0 

1 

1 

0 

0 

1 

1 


u 

_ ,i 

0 

' 1 

G 

1 

0 

1 


0 

1 

2 

3 

4 

5 

6 

7 
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bl 


0 

0 

0 

0 

0 



SP 

7 

© 
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© 

P 

0 

0 

0 

1 

1 



1 

1 

A 

7 

a 

q 

0 

0 

1 

0 

2 



II 

2 

B 

7 

b 

r 

0 

0 

1 

1 

3 



7 ‘ 

T 

7 

7 

c 

s 

0 

i 

D 

0 
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K 

4 

D 

T 

d 

t 

0 

1 

0 

1 
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5 

7 

7 

e 

u 

0 

i 

1 

0 
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& 

6 

7 

7 

f 

V 
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1 

1 

1 
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7 

7 

7 

9 

w 

i 

D 

0 
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T 
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T 

7 

h 
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1 

0 

0 

1 
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T 

T 

i 
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1 

0 

1 

0 
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* 

: 

T 

7 

j 
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0 

1 

1 

11 



+ 

W 

7 

¥ 

k 

¥ 

1 

1 

0 

0 

12 



r 

~ 

T 

© 

T 

© 

1 

1 

0 

1 

13 



- 

= 

7 

© 

m 

© 

1 

1 

1 

0 

14 



- 

T 

7 

© 
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© 

1 

1 

1 

1 

15 



/ 

9 

7 


0 

DEL 










ZEH9I 


Mm HHQDBQIQ 
mm MBBBBBH 

mmummmmmrnk 

rnmuwmmm 

OBOBB 9BBBDDQD 

OBOBB BBBBBB BB 
QBflQB MBBBBBffi 
1BBBB ■■ 

BiiiBBi 

BOOflD BBBBPHBEi 

BOBBIE BBBBBBBB 
BOBBED BBDBBBBB 
BBBQEE BBBBB BB— 
BBQBIE BBBBBBBB 
BOBBED BBBBBBBB 

liilIB HlBHHBHia 
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Guidelines for standards derived from ISO/IEC 646 
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• Sc* drafting 


or application -orientated standards based on ISO/IEC 646. it s recommended that 
iora be taken into account. 


■1 Structure aT a Bandar* 

h is naxnmtaOca that the ume structure and editorial style as implemented for ISOTEC 646 be adopted. 
** (adbiics. rmrictkmand ipecincaiions of the standard should be stated dearly in mine plain 

lan(nafc. rather than being summarised in tables with noses * 
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TV sundMd should contain the selection of control characters from the CD set of ISOTEC 6429 and an 
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Dilfereuces bd.eeo the second edhha (19SJ) and tbc 
International Standard 


present (third) edition of this 


C.1 TV ac« 

introduced. 


«=o lor the conlor mince dune Mopled b, JTCI/SQ lor .11 ode Kindled, hi, been 


CJ In 0* GO *, of On IRV ihc du.ioc, DOLLAR SIGN rcplrcn. On chinder CURRENCY SIGN ,n 
pounoa 2/4. Otherwise this CO set is uncharged. 
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GO set of the IRV do not show any specific control characters in columns 0 and I. 
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Foreword (This foreword is not part of American National Standard ANSI/ISO 8859-1 - 
1 987. This document is identical to ISO 8859-1-1987 and the following (our 
paragraphs are the original foreword as it appeared in that document.) 


ISO (the International Organization (or Standardization) is a worldwide fed- 
eration of national standards bodies (ISO member bodies). The work of 
preparing International Standards is normally carried out through ISO techni- 
cal committees. Each member body interested in a subject for which a tech- 
nical committee has been established has the right to be represented on that 
committee. International organizations, governmental and non-governmen- 
tal, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are cir- 
culated to the member bodies for approval before their acceptance as 
International Standards by the ISO Council. They are approved in accor- 
dance with ISO procedures requiring at least 75% approval by the member 
bodies voting. 

international Standard ISO 8859-1 was prepared by Technical Committee 
ISO/TC 97, Information processing systems. 

Users should note that all International Standards undergo revision from to 
time and that any reference made herein to any other International 
Standard implies its latest edition, unless otherwise stated. 

This document contains two annexes. Annexes A and B are informative 
and are not considered part of this standard. 

Requests for interpretation, suggestions for improvement or addenda, or 
defect reports are welcome. They should be sent to the X3 Secretariat. 
Computer and Business Equipment Manufacturers Association, 1250 Eye 
Street, NW, Suite 200, Washington, DC 20005. 

This standard was processed and approved for submittal to ANSI by 
Accredited Standards Committee on Information Processing Systems. X3. 
Committee approval of the standard does not necessarily imply that all 
committee members voted lor its approval. At the time it approved this 
standard, the X3 Committee had the following members: 

(Position Vacant), Chair 
Donald C. Loughry, Vice-Chair 
Joanne Flanagan, Secretary 

Organization Represented 
Allen-Bradley Company 

American Library Association 

American Nuclear Society 

AMP, Inc 

Apple Computer, Inc 

Association of the Institute for Certification 
of Computer Professionals (AICCP) 

AT&T/NCR Corporation 

Boeing Company 

Bull HN Information Systems, Inc 


Name of Representative 
.Ronald Reimer 
Joe Lenner (Alt.) 

.Paul Peters 
.Geraldine C. Main 
Sally Hartzell (Alt.) 
.Edward Kelly 
Edward Mikoski (Alt.) 
.Karen Higginbottom 

.Kenneth Zemrowski 
Eugene Dwyer (Alt.) 
.Thomas W. Kern 
Thomas F. Frost (Alt.) 
Catherine Howells 
Andrea Vanosdoll (Alt.) 
David M. Taylor 


iii 


Organization Represented 

Compaq Computers 

Digital Equipment Computer Users Society 
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Hewlett-Packard 

Hitachi America, Ltd 

Hughes Aircraft Company 

IBM Corporation 

Lawrence Berkeley Laboratory 

National Communications Systems 

National Institute of Standards and Technology. 

Northern Telecom, Inc 

Omnicom, Inc 

Open Systems Foundation (OSF) 

Recognition Technology Users Association 

Share, Inc 

Sony Corporation of America 

Storage Technology Corporation 

Sun Microsystems, Inc 

3M Company 

Unisys Corporation 
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Michael Nier (Alt.) 
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.John Neumann 
Kei Yamashita (Alt.) 
.Harold Zebrack 
.Robert H. Follett 
Mary Anne Lawler (Alt.) 
.Robert L. Fink 
David F. Stevens (Alt.) 
.Dennis Bodson 
George W. White (Alt.) 
.Robert E. Rountree 
Michael Hogan (Alt.) 

.Mel Woinsky 
Subhash Patel (Alt.) 
.Harold C. Folts 
Kathleen Dally (Alt.) 

.John S. Morris 
Fritz Schulz (Alt.) 

.Herbert P. Schantz 
G. Edwin Hale (Alt.) 
.Thomas B. Steel 
Gary Ainsworth (Alt.) 
.Michael Deese 
.Joseph S. Zajaczkowski 
Samuel D. Cheatham (Alt.) 
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.Paul D. Jahnke 
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Part 1 : Latin Alphabet No.1 


I 

* * 


0 Introduction 

ISO 8859 consists of several parts. Each part specifies a set of 
up to 191 graphic characters and the coded representation of 
each of these characters by means of a single 8-bit byte. The 
use of control functions for the coded representation of com- 
posite characters is prohibited by ISO 8859. Each set is intend- 
ed for use for a group of languages. 

ISO 8859/2 specifies a set of 191 graphic characters identified 
as Latin alphabet No. 2. 


1 Scope 

This part of ISO 8859 specifies a set of 191 graphic characters 
identified as Latin alphabet No. 1. 


2 Field of application 

This set of graphic characters, the Latin alphabet No. 1, is 
intended for use in data processing and text applications and 
may also be used for information interchange. 

The set contains graphic characters used for general purpose 
applications in typical office environments in at least the follow- 
ing languages : 

Danish, Dutch, English, Faeroese. Finnish, French, German, 
Icelandic, Irish, Italian, Norwegian, Portuguese, Spanish and 
Swedish. 

This set of graphic characters is suitable for use in a version of 
an 8-bit code according to ISO 2022 or ISO 4873. 

NOTE - ISO 8859 is not intended for use with CCITT-defined 
Telematic services. If information coded according to ISO 8859 is to be 
transferred to such services, it will have to conform at the coding inter- 
face to their requirements. 


iv 
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3 Conformance 

A set of graphic characters is in conformance with this part of 
ISO 8859 if it comprises all graphic characters specified herein 
to the exclusion of any other and if their coded representations 
are those specified by this part of ISO 8859. 

Equipment claimed to implement this part of ISO 8859 shall 
implement all 191 characters. 


ANSI/ISO 8859-1-1987 


4 References 

ISO 646, Information processing - ISO 7-bit coded character 
set for information interchange. 

ISO 2022, Information processing - ISO 7-bit and 8-bit coded 
character sets - Code extension techniques. 

ISO 4873, Information processing — ISO 8-bit code for infor- 
mation interchange — Structure and rules for implementation. 

ISO 6429, Information processing - ISO 7-bit and 8-bit coded 
character sets — Additional control functions for character- 
imaging devices. 

ISO 6937/2, Information processing - Coded character sets 
for text communication - Part 2: Latin alphabetic and non- 
alphabetic graphic characters. 


5 Definitons 

For the purpose of this part of ISO 8859 the following defini- 
tions apply. 

5.1 bit combination; byte: An ordered set of bits that 
represents a character or is used as a part of the representation 
of a character. 


5.2 character: A member of a set of elements used for the 
organization, control or representation of data. 

5.3 coded character set; code: A set of unambiguous 
rules that establishes a character set and the one-to-one rela- 
tionship between each character of the set and its coded 
representation. 

5.4 code table: A table showing the character allocated to 
each bit combination in a code. 

5.5 graphic character: A character, other than a control 
function, that has a visual representation normally handwritten, 
printed or displayed, and that has a coded representation con- 
sisting of one or more bit combinations. 

NOTE — In ISO 88S9 a single bit combination is used to represent each 
character. 


ISO 8859-1 : 1967 (E) 


ISO 8869-1 .1967(E) 


5.6 graphic symbol: A visual representation of a graphic 
character. 


5.7 position. That part of a code table identified by its 
column and row coordinates. 


6 Notation, code table and names 
6.1 Notation 

The bits of the bit combinations of the 8-bit code are identified 
by bg, i>7 , bg, b^ b* b^ b 2 and b 1( where bg is the highest- 
order, or most- significant bit and b, is the lowest-order, or 
least-significant bit. 

The bit combinations may be interpreted to represent numbers 
in binary notation by attributing the following weights to the 
individual bits: 


The positions of the code table are in one-to-one cor- 
respondence with the bit combinations of the code. The nota- 
tion of a code table position, of the form xx/yy, is the same as 
that of the corresponding bit combination. 


* # 


6.3 Names and meanings 

This part of ISO 8ffi9 assigns at least one name to each 
character. In addition, it specifies a graphic symbol for each 
graphic character. By convention only capital letters, the 
graphic symbols of small letters and hyphens are used for 
writing the names of the characters. ^ 

The names chosen to denote graphic characters are intended to 
reflect their customary meaning. However, except for SPACE 
ISP), NO-BREAK SPACE (NBSP) and SOFT HYPHEN ISHY), 
this part of ISO 8850 does not define and does not restrict the 
meanings of graphic characters. Neither does it specify a par- 
ticular style or font design for imaging graphic characters. 


Bit 

h 

»>7 

». 

<>5 

b. 

b> 

bj 

b, 

Weight 

128 

64 

32 

16 

8 

4 

2 

1 


Using these weights, the bit combinations of the 8-bit code 
represent numbers in the range 0 to 256. 

In this part of ISO 8869, the bit combinations are identified by 
notations of the form xx/yy, where xx and yy are numbers in 
the range 00 to 15. The correspondence between the notations 
of the form xx/yy and the bit combinations consisting of the 
bits b 8 to b, is as follows: 


6.3.1 SPACE (SP) 

This character may be interpreted as a graphic character, a con- 
trol character or as both. As a graphic character it has the visual 
representation consisting of the absence of a graphic symbol. 


O.J.Z NU-dKcAK SPACE (NBSP) 


A graphic character the visual representation of which consists 
of the absence of a graphic symbol, for use when a line break is 
to be prevented in the text as presented. 


- xx is the number represented by bg, t^, bg and b 5 where 
these bits are given the weights 8, 4, 2 and 1 respectively. 

- yy is the number represented by b* b 3, b 2 and b , where 
these bits are given the weights 8, 4, 2 and 1 respectively. 


6.3.3 SOFT HYPHEN (SHY) 

A graphic character that is imaged by a graphic symbol iden- 
tical with, or similar to, that representing HYPHEN, for use 
when a line break has been established within a word. 


6.2 Layout of the code table 

An 8-bit code table consists of 256 positions arranged in 
16 columns and 16 rows. The columns and the rows are num- 
bered 00 to 15. 

The code table positions are identified by notations of the form 
xx/yy, where xx is the column number and yy is the row 
number. 
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7 Specification of the coded character set 

This pari of ISO 8869 specifies 191 characters allocated to the 
bit combinations of the code table (table 2). None of these 
characters are "non-spacing”. 

The use of control functions, such as BACKSPACE or CAR- 
RIAGE RETURN for the coded representation of composite 
characters is prohibited by ISO 8859. 


7.1 Characters of the set and their coded representation 


Table 1 — Character set — Coded representation 


Bit 

combi- 

nation 

Name 

02/00 

SPACE (see 6.3) 

02/01 

EXCLAMATION MARK 

02/02 

QUOTATION MARK 

02/03 

NUMBER SIGN 

02/04 

DOLLAR SIGN 

02/05 

PERCENT SIGN 

02/06 

AMPERSAND 

02/07 

APOSTROPHE 

■02/08 

LEFT PARENTHESIS 

02/09 

RIGHT PARENTHESIS 

02/10 

ASTERISK 

02/11 

PLUS SIGN 

02/12 

COMMA 

02/13 

HYPHEN. MINUS SIGN 

02/14 

FULL STOP 

02/15 

SOLIDUS 

03/00 

DIGIT ZERO 

03/01 

DIGIT ONE 

03/02 

DIGIT TWO 

03/03 

DIGIT THREE 

03/04 

DIGIT FOUR 

03/05 

DIGIT FIVE 

03/06 

DIGIT SIX 

03/07 

DIGIT SEVEN 

03/08 

DIGIT EIGHT 

03/09 

DIGIT NINE 

03/10 

COLON 

03/11 

SEMICOLON 

03/12 

LESS THAN SIGN 

03/13 

EQUALS SIGN 

03/14 

GREATER-THAN SIGN 

03/15 

QUESTION MARK 

04/00 

COMMERCIAL AT 

04/01 

CAPITAL LETTER A 

04/02 

CAPITAL LETTER B 

04/03 

CAPITAL LETTER C 

04/04 

CAPITAL LETTER D 

04/05 

CAPITAL LETTER E 

04/06 

CAPITAL LETTER F 

04/07 

CAPITAL LETTER G 

04/08 

CAPITAL LETTER H 

04/09 

CAPITAL LETTER 1 

04/10 

CAPITAL LETTER J 

04/11 

CAPITAL LETTER K 

04/12 

CAPITAL LETTER L 

04/13 

CAPITAL LETTER M 

04/14 

CAPITAL LETTER N 

04/15 

CAPITAL LETTER O 

05/00 

CAPITAL LETTER P 

05/01 

CAPITAL LETTER Q 

05/02 

CAPITAL LETTER R 

05/03 

CAPITAL LETTER S 

05/04 

CAPITAL LETTER T 

05/05 

CAPITAL LETTER U 

05/06 

CAPITAL LETTER V 

05/07 

CAPITAL LETTER W 

05/08 

CAPITAL LETTER X 

05/09 

CAPITAL LETTER Y 

05/10 

CAPITAL LETTER Z 

05/11 

LEFT SQUARE BRACKET 

05/12 

REVERSE SOLIDUS 

05/13 

RIGHT SQUARE BRACKET 

05/14 

CIRCUMFLEX ACCENT 

05/15 

LOW LINE 


Bit 

combi- 

nation 

Name 

06/00 

GRAVE ACCENT 

06/01 

SMALL LETTER a 

06/02 

SMALL LETTER b 

06/03 

SMALL LETTER c 

06/04 

SMALL LETTER d 

06/05 

SMALL LETTER e 

06/06 

SMALL LETTER » 

06/07 

SMALL LETTER g 

06/08 

SMALL LETTER h 

06/09 

SMALL LETTER I 

06/10 

SMALL LETTER j 

06/11 

SMALL LETTER k 

06/12 

SMALL LETTER 1 

06/13 

SMALL LETTER m 

06/14 

SMALL LETTER n 

06/15 

SMALL LETTER o 

07/00 

SMALL LETTER p 

07/01 

SMALL LETTER q 

07/02 

SMALL LETTER r 

07/03 

SMALL LETTER s 

07/04 

SMALL LETTER t 

07/05 

SMALL LETTER u 

07/06 

SMALL LETTER v 

07/07 

SMALL LETTER w 

07/08 

SMALL LETTER x 

07/09 

SMALL LETTER y 

07/10 

SMALL LETTER z 

07/11 

LEFT CURLY BRACKET 

07/12 

VERTICAL LINE 

07/13 

RIGHT CURLY BRACKET 

07/14 

TILDE 

10/00 

NO-BREAK SPACE (see 6.3) 

10/01 

INVERTED EXCLAMATION MARK 

10/02 

CENT SIGN 

10/03 

POUND SIGN 

10/04 

CURRENCY SIGN 

10/05 

YEN SIGN 

10/06 

BROKEN BAR 

10/07 

PARAGRAPH SIGN, SECTION SIGN 

10/08 

DIAERESIS 

10/09 

COPYRIGHT SIGN 

10/10 

FEMININE ORDINAL INDICATOR 

10/11 

LEFT ANGLE QUOTATION MARK 

10/12 

NOT SIGN 

10/13 

SOFT HYPHEN (see 6.3) 

10/14 

REGISTERED TRADE MARK SIGN 

10/15 

MACRON 

11/00 

RING ABOVE. DEGREE SIGN 

11/01 

PLUS-MINUS SIGN 

11/02 

SUPERSCRIPT TWO 

11/03 

SUPERSCRIPT THREE 

11/04 

ACUTE ACCENT 

11/05 

MICRO SIGN 

11/06 

PILCROW SIGN 

11/07 

MIDDLE DOT 

11/08 

CEDILLA 

11/09 

SUPERSCRIPT ONE 

11/10 

MASCULINE ORDINAL INDICATOR 

11/11 

RIGHT ANGLE QUOTATION MARK 

11/12 

VULGAR FRACTION ONE QUARTER 

11/13 

VULGAR FRACTION ONE HALF 

11/14 

VULGAR FRACTION THREE QUARTERS 

11/15 

INVERTED QUESTION MARK 

12/00 

CAPITAL LETTER A WITH GRAVE ACCENT 
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Table 1 — I concluded ) 


7.2 Code table 


CAPITAL LETTER A WITH ACUTE ACCENT 
CAPITAL LETTER A WITH CIRCUMFLEX ACCENT 
CAPITAL LETTER A WITH TILDE 
CAPITAL LETTER A WITH DIAERESIS 
CAPITAL LETTER A WITH RING ABOVE 
CAPITAL DIPHTHONG A WITH E 
CAPITAL LETTER C WITH CEDILLA 
CAPITAL LETTER E WITH GRAVE ACCENT 
CAPITAL LETTER E WITH ACUTE ACCENT 
CAPITAL LETTER E WITH CIRCUMFLEX ACCENT 
CAPITAL LETTER E WITH DIAERESIS 
CAPITAL LETTER I WITH GRAVE ACCENT 
CAPITAL LETTER I WITH ACUTE ACCENT 
CAPITAL LETTER I WITH CIRCUMFLEX ACCENT 
CAPITAL LETTER I WITH DIAERESIS 
CAPITAL ICELANDIC LETTER ETH 
CAPITAL LETTER N WITH TILDE 
CAPITAL LETTER 0 WITH GRAVE ACCENT 
CAPITAL LETTER 0 WITH ACUTE ACCENT 
CAPITAL LETTER 0 WITH CIRCUMFLEX ACCENT 
CAPITAL LETTER 0 WITH TILDE 
CAPITAL LETTER 0 WITH DIAERESIS 
MULTIPLICATION SIGN 
CAPITAL LETTER 0 WITH OBLIQUE STROKE 
CAPITAL LETTER U WITH GRAVE ACCENT 
CAPITAL LETTER U WITH ACUTE ACCENT 
CAPITAL LETTER U WITH CIRCUMFLEX ACCENT 
CAPITAL LETTER U WITH DIAERESIS 
CAPITAL LETTER Y WITH ACUTE ACCENT 
CAPITAL ICELANDIC LETTER THORN 
SMALL GERMAN LETTER SHARP s 
SMALL LETTER a WITH GRAVE ACCENT 
SMALL LETTER a WITH ACUTE ACCENT 
SMALL LETTER a WITH CIRCUMFLEX ACCENT 
SMALL LETTER a WITH TILDE 
SMALL LETTER a WITH DIAERESIS 
SMALL LETTER a WITH RING ABOVE 
SMALL DIPHTHONG a WITH e 
SMALL LETTER c WITH CEDILLA 
SMALL LETTER e WITH GRAVE ACCENT 
SMALL LETTER e WITH ACUTE ACCENT 
SMALL LETTER e WITH CIRCUMFLEX ACCENT 
SMALL LETTER e WITH DIAERESIS 
SMALL LETTER i WITH GRAVE ACCENT 
SMALL LETTER i WITH ACUTE ACCENT 
SMALL LETTER i WITH CIRCUMFLEX ACCENT 
SMALL LETTER i WITH DIAERESIS 
SMALL ICELANDIC LETTER ETH 
SMALL LETTER n WITH TILDE 
SMALL LETTER o WITH GRAVE ACCENT 
SMALL LETTER o WITH ACUTE ACCENT 
SMALL LETTER o WITH CIRCUMFLEX ACCENT 
SMALL LETTER o WITH TILDE 
SMALL LETTER o WITH DIAERESIS 
DIVISION SIGN 

SMALL LETTER o WITH OBLIQUE STROKE 
SMALL LETTER u WITH GRAVE ACCENT 
SMALL LETTER u WITH ACUTE ACCENT 
SMALL LETTER u WITH CIRCUMFLEX ACCENT 
SMALL LETTER u WITH DIAERESIS 
SMALL LETTER v WITH ACUTE ACCENT 
SMALL ICELANDIC LETTER THORN 
SMALL LETTER ¥ WITH DIAERESIS 


The code table (table 2) shows the characters listed at the posi- 
tion in the code table corresponding to the specified bit com- 
bination. 


The shaded positions correspond to bit combinations that do 
not represent graphic characters. Their use is outside the scope 
of ISO 8859; it is specified in other Internationa Standards, for 
example ISO 646 or ISO 6429. ' 


8 Designation of the character set 


The graphic characters of this part of ISO 8859 constitute a 
single coded character set. However, when this character set is 
implemented together with other coding standards such as 
ISO 2022 or ISO 4873, the code table of this part of ISO 8859 
shall be considered to consist of the following components : 


- The character SPACE represented by bit combination 
02/00. 


- A 94-character GO graphic character set represented by 
bit combinations 02/01 to 07/14. 


- A 96-character G1 graphic character set represented by 
bit combinations 10/00 to 15/15. 


When required by other coding standards, for example 
ISO 2022 or ISO 4873, the following pair of escape sequences 
shall be used : 


ESC 02/08 04/02 
ESC 02/13 04/01 


to designate the GO and the G1 sets, respectively. According to 
ISO 2022, the character SPACE does not require designation. 
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Table 2 — Code table 


■ I '<■ ■■ m I* '■■wnnagiiagijH 

I ■'! ■■ ■■ ■■ II ■'!■■■■ ■<] ■■ ■■ ■ ! B, 

BBBBB ■■DBBBBBMBEIHB1IB 
BBBBB BBBBBBBBflBflBBBilB 
BBBBB MSHHQQQBliaiQHHHBH 
BIBBS! ■■□BBBBBBBBBQbIb 
BBBBB BBBBBBBBBBBBBilBB 
BBBBB ■■BBBBBBBBBBBBBB 
BBBBB ■■□QDDDDIMQBBBO 
BBBBB ■IIBDDBDIISBBDDD 
BBBBB ■■HEIBBBDBBBBIBBBQ 
BBBBB BBBBBBBBBBBBBBDB 
BBBBB BBBBBBBBBBBBBH9BB 
BBBBB BBBBBBBBBBDDHBBB 
BBBBB BBBHBBBBBBBBHBBB 
BBBBB BBBBBBBBBBBBHBBB 
BBBBB ■BHBBBBIBDBHHBBI 
BBBBB ■■■BBIBIIIHRHBHB 
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Annex A 


Geographical areas of application of the coded character set of 
this part of ISO 8859 

(This annex does not form part of the standard.) 


The coded character set of this part of ISO 8850 contains graphic characters used in at least the following countries: 


Argentina 

Finland 

Panama 

Australia 

France 

Paraguay 

Austria 

Germany 

Peru 

Belgium 

Guatemala 

Portugal 

Belize 

Guyana 

El Salvador 

Bolivia 

Honduras 

Spain 

Brazil 

Iceland 

Surinam 

Canada 

Ireland 

Sweden 

Chile 

Italy 

Switzerland 

Colombia 

Liechtenstein 

The Netherlands 

Costa Rica 

Luxemburg 

United Kingdom 

Cuba 

Mexico 

United States 

Denmark 

New Zealand 

Uruguay 

Ecuador 

Nicaragua 

Venezuela 

Faroe Islands 

Norway 
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Annex B 


Relationship between this part of ISO 8859 and ISO 6937/2 

(This annex does not form part of the standard.) 


The character set defined in this part of ISO 8859 consists of SPACE, 186 characters that form a sub set of the repertoire of graphic 
characters of ISO 6937/2 and the following four characters that are not defined in the 1963 edition of ISO 6937/2: 

| BROKEN BAR ' 


— NOT SIGN 
NBSP NO-BREAK SPACE 
SHY SOFT HYPHEN 


It is the intention to include these four characters in ISO 6937/2, in order that its character repertoire be a super set of that of this 8-bit 
single byte coded graphic character set. 


SECTION I 


START-STOP TERMINALS 


Recommendation S.l 


INTERNATIONAL TELEGRAPH ALPHABET No. 2 


(Mataga-Torremolinos. 1984; amended Melbourne, 1988) 


I Introduction 

U This Recommendation defines the repertoire of the graphic and control characters used in International 
Telegraph Alphabet No. 2 (ITA2) and the coded representation of these characters for communication purposes. It 
also contains provisions concerning the use of certain specific combinations. 

1.2 The coded character set of ITA2 is based on a 5-unit-structure. 

1.3 ITA2 is also defined in Recommendation F.l for the international public telegram service, and it is 
specified in Recommendation F.60 that it should also be used for the telex service. It may also be used for other 
applications, such as specialized or leased circuits. 

1.4 For definitions concerning alphabetic telegraphy, see definitions in Recommendation R.I40 and the 
International Electrotechnical Vocabulary (IEV), Chapter 721. 



Character repertoire 


2.1 Graphic characters that have a corresponding signal in ITA 2 are: 

- the 26 latin alphabetic characters: ABCDEFGHIJKLMNOPQRSTUVWXYZ; 

- decimal figures: 012345678 9; 


- punctuation marks and miscellaneous signs: 
Full Stop 
Comma 

Colon or division sign 

Question murk 

Apostrophe 

Cross or addition sign 

Hyphen or dash or subtraction sign 

Fraction bar or division sign 

Equal sign or double hyphen 

Left-hand bracket (parenthesis) 

Right-hand bracket (purcnlhesis) 
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2.7 Three graphic characters (such as accented letters ar.d currency signs) may he applied for national nr 
private use (see § 4.2) 

2.3 This Recommendation docs not define the particular prnting style, font or case (capita! c-r small letters » of 
graphic characters, nor does it define the layout of keyboard; in teleprinters or similar terminal devices. 

2.4 The control characters provided in ITA2 arc: 

— "Who are you?" (operation of the answerback unit of the corresponding installati^r 

— operation of an audible signal of the corresponding installation: 

— carriage return: 

— line-feed; 

— letter-shift: 

— figure-shift: 

— space or blank: 

— all-space or null (no tape perforation). 





3.1 The 32 combinations available in ITA2 are produced by a sequence of fisc units. :S of 
assume one of two significant conditions (A or Z). as shown ir Table 1 S.l. 


t : 


3.2 Condition A corresponds to start polarity, no pe- ‘oration in paper tape and ,.r-- •’ of :i 

notation. Condition Z corresponds to stop polarity, perf .-ration in paper tape and ■’ ! :n :■ 
notation. 

For the equivalent frequency and amplitude mc-du lotion corresponding to cor;--- •*. 

voice-frequency telegraph equipment, see Recommendation V end the relevant Scries R Re:, -mer.'l.-j"' 
Note I - The level and polarity of \oltage and current corresponding to condition-- \ -r.d Z ' 
local end with its termination) arc national options and here; ar; not defined internationa”; 

Note 2 - The terms "start" and "stop", "space" and "mark" have also been used to ic-:rtre 
and Z respectively (see definition 31.37 in Recommendation r. 

4 Particular combinations 


C C 34 


3 

/_ 

O 

U 

3 

_i 


4.1 In accordance with Recommendat:jn S.8 and th; e 
combination No. 4 in figure case), is used to operate the -r.: 
international telex and gentc\ serv ices, and may also p. cv.de 


werback unit cf the corrcsp.; 
a printed symbol las in Table 


4.2 Since some Administrations assign combination Ncs 6. ' and S in figure case .‘:r 

others do not. it is desirable to avoid varying interpretation n these circumstances that ru. 
used freely in international services. Consequently the u<; : * combination Nos. 6. 7 and .- 
defined and therefore should not be used in internal.' -.a’, services, except by dir;. 
Administrations: and it is recommended: 

- that, in all services, they should be shown in seme special manner on the keyb". 

- that services in which they are not used should place on the secondary position 
(or on the equivalent mechanism) an arbitrary > cn. lor the letters F. G and h > 
square. The appearance of such sign on the paper is to indicate an abnormal in 

4.3 Combination No. 10 "audible signal", may also prov.ee a printed symbol (as in Tao 

4.4 Combinations Nos. 29 and 30. "letter-shift” and "tlcure-shilt”. respectively, are us;, 
installation in the "letter" or “figure" pos-tion. so that: 

- any combination No. 1 to 26 received engenders a printed sign-! in the "letter 
of Table 1/S.l) if the last shift signal received is a “letter-shift signal: 

- any combination No. 1 to 26 received engenders a printed signal in the "tigure 
Table 1 /S.l ) if the last shift signal received is - “figure-shift* signal . except 
lions Nos. 4 and 10 in §§ 4.1 and 4.3. 
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Audible 

Signal 


Combination 
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Carriage-return 


4.5 Combinations Nos. 29 (letter-shift), 30 (figure-shift) and 32 (all-space, null or no tape perforation) shall 
not affect the spacing mo-.ement of terminal machines, except where their reception is indicated by printing a 
symbol, as mentioned in 5 5 below. 


4.7 Use of combination So. 32 


Function 


Note 1 - The pictorial representation shown is a schematic of *5*. which may also hi 
Note 2 - Each alphabetic representation is to be considered as a single symbol. It 
displayed line. 
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TABLE 1/S.t 

International Telegraph Alphabet No. 2 (ITA2) 


4.6.1 In ITA2, it is possible to use teleprinters with two series of letter characters, capital and small letters. 

4.6.2 It is possible to use sequences of the shift combinations of ITA2 for transfer from one scries to the other. 

4.6.3 If this possibility is used, it is essential to obtain compatibility with teleprinters basins onlv one series of 
letter characters. 


Use of capital and small Idlers 


4.7.2 Combination No. 32 must not be used during the phase of communication (after a call is set up) in the 
international telex service. 


4.7.3 Combination No. 32 can be used during the phase of communication after a cal! is set up in domestic 
national service or by bilateral agreement between two Administrations, as a command =. ;» n ;j I frr certain 
functions, e.g. transfer to a national alphabet other than IT \2: 

4.7.4 Combination No. 32 must not be used for transfer from one form of character, to a^ v'-er whslc ".r * -7 
within ITA2, nor for transfer from one international telegraph alphabet to another. 


TABLE 2 SI 

Printed symbols for control characters 


mssm 

ES 


4.7.1 Combination No. 32 can be used in certain sequences of switching signals; the--: 
Recommendations U.ll, U.20, U.22 and S.4. 


5 Graphic representation of control characters 


Where a graphic indication of the reception or transmission of certain control che'a 
should be effected by printing the symbols shown in Table 2 S.l. 


Combination 

number 


Letter case Figure case 


Carriage-return 

Line-feed 

Letter-shift ] 

Figure-shift 

Space 

See 5 4.7 


Note - In serial transmission, code element I is transmitted first 
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Rect'mmenditioa S-2 


CODING SCHEME USING INTERNATIONAL TELEGRAPH ALPHABET No. 2 (ITA2) 
TO ALLOW THE TRANSMISSION OF CAPITAL AND SMALL LETTERS 

(Melbourne. 1988) 


The CCITT. 
considering 

(a) that CCITT Recommendation S.l, International Telegraph Alphabet No. 2 (ITA2), permits capital or 
small letter printing: 

(b) that there are advantages in establishing an international standard for the transmission of capital and 
small letters using International Telegraph Alphabet No. 2, 


unanimously declares the view 

(1) that the ability to transmit and print capital and small letters should be based on an extended use of 

ITA2: 

(2) that figure-shift (FS) and letter-shift (LS) should be the only shift characters used; 

(3) that the number of shift characters introduced in the transmitted information should be minimized: 

(4) that the operating principles described in this Recommendation should apply. 

1 Scope 

1.1 Existing terminal equipment making use of ITA2 may not discriminate between capital and small letter 
priming. The decision to print in all capital or all small letters is a national matter and not affected by the 
received code combination of ITA2. 

1.2 This Recommendation specifies a procedure whereby the terminal equipment may transmit information to 
allow the receiving terminal to discriminate between capital and small letter printing. 

1.3 To assist understanding, Figure I/S.2 shows diagrammatical!)- the operating procedure of existing terminal 
equipment; Figure 2/S.2 shows the operating procedure specified in this Recommendation. 


Explanatory 

only 


Initialliotion (LS) 



Chang* occurs: 

LS On receipt ot letter-shift character 
FS On receipt of figure-shift character 


FIGURE I/S.2 

Operating procedures of editing terminal equipments (ITA2) 
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Mode 2 


: IGURE 2 S 


CC5 4 


Change cccu-s: 

LS On rece ss of letter-shift character 
FS On re:e at of figure-shift character 
CA Afte- c-e processing of r.on-shift character 
CB Befc-e me processing of an/ non-shift ch'a-a: 


Operating procedures of terminal eq uipments 
Recommendation {ITA2< 


Operating principles 


2.1 Operating modes 


2.1.1 The terminal equipment should operate in the following two mode?: 

Mode 1 - Trarismission/reception of small letters, single capital letters and figure 
Mode 2 - Transmission/reception of capital letter? -r.d figures. 


The introduction of two modes of operation is to tr.ir 




2.1.2 At the beginning of any transmission, it may normally be. assumed, thu! ihe i-qj' 
Mode 1, small letters. If an initialization sequence is required it should consist of a coni; 
LS, LS characters. 
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4.1 It should be noted that in some circumstances it may he necessary to generate sep; 
characters for national applications. 


National versions 


Single 

capital 

letter 


Mode 2 


Capital 

letters 


2.2 Selection within operating modes 


2.2.1 Where the terminal equipment is set to small letters in Mode 1 and a single capital letter is to be 
transmitted it should be denoted as a capital letter by preceding the character transmission with a single LS 
character Two LS characters will be required when the previously transmitted character was a figure, ir the next 
character is a non-shift character then it will be transmitted/printed and the terminal equipment should be 
reverted to small letter operation. If the next character is a shift character, the terminal equipment should be 
prepared to branch on the next character. 

2.2.2 In Mode I a single FS character should change the terminal equipment from small letter to figure 
t r insmission/ reception. 

2.2.3 In Mode 2 a single FS or LS character should change the terminal equipment between Figure and capital 
letter operation respectively. 


“>.3 Selection of operating mode 

2 3.1 Where the terminal equipment is set to Mode 1 and a group of three or more capital letters is to be 
transmitted, ignoring any non-letter characters separating them, then to improve efficiency of transmission, the 
terminal equipment may be set to Mode 2 (capital letters) and precede subsequent letter character transmission by 
a contiguous sequence of a single FS and a single LS character. 

The receiving terminal equipment on delecting the FS. LS sequence should set the receiving terminal to 
Mode 2 and print all following received letter characters as capital letters. 

2.3.2 Where the terminal is set to Mode 2 and small letter is to be transmitted the termminal equipment should 
be set to Mode 1 and precede subsequent letter character transmission by a single LS character. Two LS characters 
will be required where the previously transmitted character was a figure. 

The receiving terminal equipment on detecting the one or two LS characters respectively should set the 
receiving terminal to Mode I and print the following received letter character as a small letter. 

2.4 Manual terminal operation 

2.4.1 For manual operation the terminal should be provided with, in addition to the normal shift key, a 
capital-lock key or a shift-lock key or both. 

2.4.2 Where the terminal is set to Mode I the condition of the lock key should be examined for the groups of 
capitul letters. If the locked condition is detected the terminal should be set to Mode 2 and the subsequent letter 
character transmission preceded by the transmission of a contiguous sequence of a single FS and single LS 
churucter. 

2.4.3 Where the terminal is set to Mode 2 the shift key (single character) and the lock key (groups of characters) 
should be simultaneously examined. If neither the shift key is operated nor the locked condition is detected, the 
terminal should be to Mode I and the subsequent letter character transmission should be preceded by a single 
extra LS character. 

2.4.4 A start key to generate the initialization sequence may be provided. 


2.5 Automatic terminal operation 

2.5.1 Where the tcrminul is set to Mode I and the next letter character to be transmitted is a capital letter, the 
next two letter characters should be examined for capitul letters, ignoring any non-letter characters separating 
them. If all three letter characters arc capital letters then the terminal should be set to Mode 2 and subsequent 
letter character transmission should be preceded by a contiguous sequence of a single FS and a single LS 
churucter. If the first letter character to be transmitted is u capital letter but either, or both, of the two subsequent 
letter characters are not, the first letter character should be transmitted preceded by a single extra LS character. 
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Change occurs: 

LS On receipt ot letter-shift cha-ucter 
FS On receipt of figure-shift cnaraefer 
CA After the processing of non-shift ch£.<scu.r 
CB Before the processing of a~f nan-shift cha-acter 


FIGURE 3.S.2 

Operating procedures of lenaiua! eqeipaents specif- :d in :_u 
Recomtaeoditioa (ITA2) 

(nations! version) 


Provision of LS anu FS functions 


2.5.2 Where the terminal is set to Mode 2 the next character to be transmitted should be examined and if it is a 
small letter the terminal should be set to Mode 1. 


Transmission of WRU and answerback 


The coding and transmission of the WRU and answerback signals is not affected by this Recommendation. 


5.1 The use cf ITA2 combination No. 32, either in an escape sequence, or as a single thararc-. 
na5onal alphabet is not affected by this Recommendation. 

5.2 It is possible to apply the principles described in this Recommendation to small and 
tra-eesmission/printing of a national alphabet. 

5J Figure 3/S.2 of this Recommendation gives some guidance to Administrations, who may 
naeoonal capital and small letters. 






Recommendation S.18 

CONVERSION BETWEEN IMIKVUIONM, Ul.tGRAPH 
ALPHABET No. 2 AND INTERN AlTJavU All'll VRET No. 5 

(Gmtvji. I’Qfll) 


The CCITT. 
considering 

(a) that the Rtcommsndation died in [1| defines Oiremmoml Telegraph Alphabet No. 2 (1TA2), rvhich is 
used, for example, in the international telex service; 

(b> that International Alphabet No. 5 (1A5X «-Vfnw£ iit RevN'mntendation T.50 [2J. has been established 
jointly by the CCITT and the International Organizatv* Snr 5fcu*d<»t\IWrttfon (ISO) for use in data transmission 
(for example); 

(c) that rules for converting from ITA2 to 1A5 amf «« vets* ate desirable to facilitate interworking, for 
example betw een terminals in the international telex soviet amt terminal* In data networks: 

(d) that a suitable set of rules has been drawn *tj* w. aiilaboratlon with ISO: 

(e) that for specific user applications some \aru«»nRf in the tnbles below may be developed and applied 
by bilateral agreement; 

(f) that this Recommendation does not define mhdihxlhe alphabetic characters of ITA2 are represented 
as capital or small letters; 

unanimously recommends 

that the following rules for conversion should 

1 Conversion from IT A2 to I A5 

1.1 The conversion of characters shall be as specify «m fafcltf I' S.18. 

1.2 Annex A, together with Table A-I/S.I8, peovdla information on alternative conversions that are in 
general use In 6ome countries. 

2 Conversion from IA5 to ITA2 

2.1 The conversion of characters shall be as specify it T-ifrl* 2 S.18, 

2.2 The control characters of positions 0/1. 0/2. O b, I 0. 1/5. 1/6 and 1/7 are generally not 

converted because they arc removed from the character >ariug the link control equipment. 

2.3 Characters for which there ure no direct cquiiateittv shall to teproented by the single character question 
mark (?), unless prior agreement has been made betwwr. ihr interchange parties. 

2.4 The greater number of code combinations avuiliibie in l\5 means that not every character can be 
translated unambiguously into a single ITA2 character X-St of a single character, rather than a multi-character 
representation, will minimize formatting problems. 

2.5 Annex A together with Tublc A-2/S.I8 provide •muim.ition on some alternative conversions that are in use 
in some countries. 
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IT A 2 

combination 

number 


Charart. 


ITA2 

combination number 


vfr •?: ■ 


Fascicle MU - R«. 5.18 


Xotc 1 - This character is used only to operate the answer-bar-. ur.:t 
public services. 

,\ote 2 - These characters have no corresponding function in ! 
and discards the characters. 

,\’otc 3 - Small or capital letters may be used, however intern r 
Note 4 - These characters have no international allocation. 







A.4 NUL is equivalent to all space i combination No .'2 or M / in 17 A2. 


TABl.H V‘ * ' 
(examples o' alternative eorv -• • • r, 


Alter- 

na- 

Case 

Combination No. 

Charj.-te- 

: — i • 

a) 

Figure i 

Figure 

Figure J 

6 

8 

Nation;' 

si.: ft 

b) 

Figure 

Figure ! 

Figure 

1 ;! 

0 

Figure j 

Figure J 

Figure ! 

8 

j National v 


d) 

Either 

Either 

Xi 

; Letter shi' 

Figure sh. 

a ' K 

c) 

Either 

Either 

* 

Letter sr.-. 1 
j Figure shi 

ft d:l 

r» 

As e) but with ad ditto 
treated according T 

nal agreement that cr 
able I/S IS. 

ily shift chare.- -- 

Is!. ;wmg the first one a-.- as - . 

B) 

Either 


! NV 

! NL L j 


msmi 




?4A F«rlrl» VII. | - Rcc. S.I8 

2080 


.. '■ • 

< * 


(to Recommendation S.lfc) 


Alternative conversions between • \5 anti 1 1 A2 


A.I Recommendation SIS permits -'.ternative conversions for characters that ha- 
provided these conversions arc agreed between interchange parties. Other alternatives rna 

A. 2 Tables A-I/S.IS and A-2/S.I8 list conversions that arc in use in some countries. 


Site - Characters allocated to letter ease or figure ease arc specified in Table I SIS. The current convened character must be preceded by 
the appropriate shift character if a change of ease is required, i.c. if the last shift that occurred differs from the required one. 


A.3 In some nationally adapted applications of ITA2 and IA5. special conversion 
national characters have been allocated in different orders >.n the coded character sets o - . 






TABLE A-2/S.I8 

Examples of alternative conversions from IAS to ITA2 


1/6 

1/7 


tt'9 

an 
0/12 
0 14 

ais 

i/i 

1/2 

1/3 

1/4 

1/8 

1/9 

1/10 

I/ll 

1/12 

1/13 


1/14 

1/15 


2/1 
2/2 
2/3 
2/4 
2/5 
2/6 
2/10 
3/11 
3'I2 
V 14 
4/0 
5/14 
5/15 
60 
7/11 
7/12 
7/13 
7/14 
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5/12 

5/13 


7/11 

7/12 

7/13 


NUL 


SOU 

STX 

ETX 

EOT 

ACK 

DLE 

NAK 

SYN 

ETB 


FEo 

ll' 

% 

so 

SI 

DC, 

DC, 

DC, 

DC 4 

CAN 

EM 

SUB 

ESC 


IS, 

IS, 


Letter-shift 

Figure-shift 


12 (right parenthesis) 
2 (question mark) 

12 (right parenthesis) 


12 (right parenthesis) 
2 (question mark) 

12 (right parenthesis) 


1 1 (left parenthesis) 


2 (question mark) 

12 (right parenthesis) 


Sec §A.4 


Alternative conversions where 
characters not removed from the 
character string by the link control 
equipment or by convention 


See also Table A-1/S.18. Combi- 
nations 29 and 30 may be used 
with either ease 


National use options 


National use options 


7 J in figure case 

8 ) 


in figure case 


See §A.3 


Sole - Use of new line requires additional agreement between the interchange panics. 
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Recommendation S.I9 


CALLING AM) ANSWERING IN IMF TFI.EX NETWORK 
WITH \l IOMAT1C IFRMIVAI IQlll'MENf 


1.1 This Recommendation describes a method of originjt.-g and an .weririj' calK '>n th: 
by means of an automatic terminal using a v.mple telegraph-;;- pe interface for the est-i.ingc 

1.2 The equipment that processes the<-e data or message- a; the terminal in referred : 
equipment (DTE). It should be able to carry out automatically all the operation reqmr 
down calls as well as the sending and receiving of information at 50 baud-, on the t- l.x nr 

1.3 The data circuit terminating equipment (DCF.) cor.-t-tutes the frontier h-.i <j.n 
network and offers the possibility of remote maintenance. The IX l: effect 1 , ad ■•icnul •- 
DTE and the telex subscriber line. The DC F. may be either a -eparate unit or a built-in e.-r 


CC54 


3 

/_ 

O 

U 

o 

U 

3 

j 


2 DCE/DTE interface 

2.1 The interchange circuits used for the interface tit an.;- • between iK- I/' !. 
Recommendation V. 24 [1) and comply with the technical -reci.i.’ations in , .-. , .>ei 
Recommendation V.10 (3). Thus the corre-pondcnce between :ne voltage- and ’tie 

Table I/S.16. 

2.2 The DCE/DTE interface consist' of three circuit- CT 10? and !'*4 for the 
both data and control signals and CT l f >2 for the signal errand or common r-.-turi 

interface configuration. 



CT 103 

Transmitted data 

” ! 

i o 
§r 

CT 104 

Received data 


2 | 

CT 102 

Signal ground 

I | 

— 



Q . 


* 

■ 

' 

, . 


FIGURE . 5.! 1 / 
Interface cnnfict.'-tion 
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(Previously "CCITT Recommendation") 



In order not to delay publication of this Recommendation, n; 
the acronyms “CCITT, CCIR or IFRB" o: their associated 
editions of this Recommendation will contain the proper tern 

2 In this Recommendation, the expression "Adrr 

telecommunication administration and a recognized operat- 



All rights reserved. No part of this publication may be reprec..;a or 
mechanical, including photocopying and microfilm, without perrr.:»i 


i • 







rn i rn r 




C C 6 6 


I 


Recommendation S.1 


INTERNATIONAL TELEGRAPH ALPHABET No. 2 

(Mataga-Torremolinos, 1984; amended Melbourne. 1988 and Helsinki. 1993) 


1.1 This Recommendation defines the repertoire of the graphic and control characters used in International 
Telegraph Alphabet No. 2 (ITA2) and the coded representation of these characters for communication purposes. It also 
contains provisions concerning the use of certain specific combinations. 

1.2 The coded character set of ITA2 is based on a 5-unit-strocture. 

U . |TA2 is also defined in Recommendation F.l for the international public telegram service, and it is specified in 
Recommendation F.60 that it should also be used for the telex service. It may also be used for other applications, such as 
specialized or leased circuits. 

1.4 For definitions concerning alphabetic telegraphy, see definitions in Recommendation R.140 and the 
International Electrotechnical Vocabulary (IEV), Chapter 721. 


2 Character repertoire 

2.1 Graphic characters that have a corresponding signal in ITA2 are: 

- the 26 latin alphabetic characters: A B C D E F G%d IJKLMNOPQRSTUVWXYZ; 
decimal figures - 01 2345678 9: 

- punctuation marks and miscellaneous signs: 

Full Stop 

Comma 

Colon or division sign 

Question mark ? 

Apostrophe 

Cross or addition sign + 

Hyphen or dish or subtraction sign 

Fraction bar or division sign / 

Equal sign or double hyphen = 

Left-hand bracket (parenthesis) ( 

Right-hand bracket (parenthesis) ) 

2-1 Three graphic characters (such as accented letters and currency signs) may be applied for national or private 
use (see 4.2). 

2J This Recommendation docs not define the particular printing style, font or case (capital or small letters) of 
graphic characters, nor docs it define the layout of keyboards in teleprinters or similar terminal devices. 

2.4 * The control characters provided in ITA2 arc: 

"Who arc you?” (part of the signal to operate the answerback unit of the corresponding installation); 

- operation of an audible signal of the corresponding installation: 
carriage return; 
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r v . v >... 

■ 


figure-shift: 


all-space or null (no tape perforation). 


3.1 The 32 combinations available in ITA2 are pri-duced by a sequence u 
one of two significant conditions (A or Z). as shown in Tab-c i. 

3.2 Condition A corresponds to start polarity, no perforation m paper ta; 
Condition Z correspond* o stop polarity, perforation in pap--:- tape and symbol I 

For the equivalent frequency and amplitude modulation c. respondin',: to t 
telegraph equipment, sec Recommendation V.l and the rc!es u -.t Series R Rccom 


1 The level and polarity of voltage and curTeni .■ .•'re-ponding u> < 
termination) are national options and hence are nr,: defined intern.,: -nails . 



2 The terms "start" and “Mi 
(see definition 31. 37/R. 140 s. 


"spare" and "mirV" 1 also hern u 


4 Particular combinations 

4.1 In accordance with Recommendations S.6, S r ..~d the Senes C JU.r 
you? combination Nos. 30 anJ 4) is used to operate the ar.swcrbacl. unit »! 'he . 
international telex and centcx services, and may also pros tie a printed s\ mho! . a in T h- . 

4.2 Since some Administrations assign combinutior No>. 6. 7 and h .n figure •_ a -e : 
do not. it is desirable to avoid varying interpretation in the-'C ci'cutnsuin.es that r.. .hj r. 
international sendees. Consequently the use of combinac, - N.s. 6. 7 and ir. figure c . 
should not be used in international sendees, except by direct agreement be 

- that, in all sendees, they should be shown in vr.: special man,-. - : !•._ 

that services in which they are rot used shoud place cn the v.-t . ary » 
on the equivalent mechanism > an arbitrary sign, for the L:t-r- F. G _n.j ft 
The appearance of such sign on the paper n tc '.r.dicate an abnormal :r. r-.*. 

43 Combination No. 10 "audible signal", may also preside a printed symbol :r, 

4.4 Combinations Nos. 29 and 30. "letter-shift" and "figure-shift", re-p-c.:. e - >. 

installation in the "letter" or “figure" position, so that 

- any combination No. 1 to 26 received engenders a printed signal tn the “ 
Table 1 ) if the last shift signal received is a “letter-shift" signal: 

any combination No. I to 26 received engenders a printed signal :r, the 
Table 1) if the last shift signal received is a "figure-shift" signal", except a 
and 10 in 4.1 and 4.3. 


To ensure that terminal equipments located at both ends oi a telex call are in tr.e apprv 
terminals, and as far as possible in existing terminals, the first combination to be Iran-::.:: 
characters or when commencing transmission, shall be either "letter-shit t" or "figure-shift'' 
combination No. 30). 

43 Combinations Nos. 29 ( letter-shift i. 30 (figure-sr::'n and 32 ( ail-spa. e, null or r 
affect the spacing movement of terminal machines, except where their recepti -n indica 
mentioned in clause 5 below. 
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Uj Uj 







*.6.2 II is possible lo use sequences of the shift combinations ,f IT-N2 for transfer from 

1.6 J If this possibility is used, it is essential to obtain compatibility w ith teleprinters h. 

:haractcrs. 

4.7 Use of combination No. 32 

4.7.1 Combination No. 32 can be used in certain sequences of switching igriah 
Recommendations U.l I. U.20. L\22 and S.4. 

4.7.2 Combination No. 32 must not be used during the ph of communication ' 
international telex service. 

4.73 Combination No. 32 can be used during the phase of communication after a call 
service or by bilateral agreement between two Administrations, a- a command signal for . 
to a national alphabet other tha» ITA2. 

4.7.4 Combination No. 32 must not be used for transfer fre m or.e form of charade; 
w ithin ITA2. nor for transfer from one international telegraph alph eSet t< another. 



5 Graphic representation of control characters 

Where a graphic indication of the reception or transmission < f certain d -ToI era--.-.;, 
effected by printing the symbols shown in Table 2. 


TABLE IS.: 

Printed symbols for control characters 


Function 

Combination 

No. 

c--- 1 . 

Who arc you? (WRU) 

4 

Figure 22 

Audible signal (bell) 

10 

Ps“* “ SI. 

Carriage-return 

27 

Either | - Cf. 

Line-feed 

:s 

Eiliicr | 2 t.r 

Letter-shift 

29 

Either } . 

Figure-shift 

30 

Either j * se.pt 

Space 

?1 

Either j L 

All-space: Null 


^ 1 . - 


NOTES 

1 The pictorial represent a:.; r. shown is a schematic of ►£«. h.ch . 

2 Each alphabetical representation is to be considered as a sinc e »: 
displayed line. 
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Recommendation T.50 


INTERNATIONAL REFERENCE ALPHABET (IRA) 


Information technology - 7-hit coded character set for Information lr.tcrchr.ngc 


fics a set of 128 characters, (control characters and graphic characters such as 
roded representation. Most of these characters arc mandatory and unchangeable, 
.ity to accommodate national and other requirements. 


1.1 This Recommend 
letters, digits and symbols) 
but prevision is made for sc 


specifies a 7-bit coded character set with a number of options. It also provides 
options to define specific national versions and application-oriented versions, 
national Reference Version (IRV) in which such options have been exercised. 


1.2 This Rccommendatica 
guidance on how to exercise ti 
Furthermore, it specifics the Inter 


various msd'-a. For example, these 
media ar.d transmission channels, 
ten.:. ".ate recording on a physical 
nd computers) or by means of data 


e of this character set requires definitions cf its i m 
reached tapes, punched cards, magnetic and optical 
interchange of data to take place cither todhsotiy h 
local connection of various units (such as input and 
[uipment. 


1 .3 This character set is primarily intended for die interchange of information among data processing systems 
and associated equipment, ar.j within data communication systems. The need for graphic characters and control 
functions in data processing I ts also been taken into account in determining this character scL 


ation of tats coded character set in 
•r.r, is the subject of ether P.ecommo 


use of control characters for code extension wbt 
Procedures for the use of these control characters are sp: 


'iitiuons of ti: c-r trol characters mentioned in this Recommendation are specified in Annex A. It is 
\ associated v.-. j them are to be processed serially in a forward direction. When they ere included in 
,-hich arc processed other tliaa serially in a forward direction, cr when they are included in data 
id-record processing, they may have undesirable effects or may require additional special treatment to 
■esult in their desired function. 


The following standards contain provisions which, through reference in this text, constitute p 
Recommend: ucn. At the time of publication, the editions indicated were valid. All standards are su: 
and parties to agieemems based on this Recommendation are encouraged to investigate the possibility 
most recent editions of the standards listed below. 


>ded extension 


ISO 2022: 1985 Information processing 


mdauon/International Standard, equivalent in technical content to ISO/IEC 646 


Definitions 


Conformance and implementation 


For the purpose of this Recommendation the following definitions apply. 


'.I *’ve position 

The character position which is to image the gra; 
relative to which the next control function is to be executed. 


Conformance 


rating the next graphic character or 


2.1.1 Conformance of inf: rrxttion interchange 


,-ilhin coded information for interchange is in 


A coded-cbaracter-dita-elemcnt (CC-data-elemcnt) 
conformance with this Recommendation if all the coded representations of characters within that CC-data-element 
conform to the requirements of § 8.1. 


bit combination 


An ordered set of bits used for the representation of characters. 


A claim of conformance shall identify the version adopted in accordance with §§ 8.2 to 8.4. 
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4.3 character 

A member of a set cf elements used for the orgar.fcatica, control or k pres::', ration ofo-to. 

4.4 charac. osltlon 

Tbc portion of a c : rls> that is imaging or i . ~apablc of imaging a graphic symbol. 

4.5 coded character sat; code 

A set of unambiguaus rules that establishes a character set and the one-to-one r-.htionslip between tbs 
characters of tbc set and their representation by one or more bit combinations. 

4 coded character-data-element (CC-dats-clcmcnt) 

An clement of interchanged information that is specified to consist of a sequence of coded representations of 
characters, in accordance with one or more identified standards for ceded character sets. 

K 0te i - i n a communication environment according to the Reference Model for Open Systems 
Interconnection of Recommendation X.200 (ISO 749S) a CC-data-clcment will-form all or part of the information that 
corresponds to the application user data and the presentation protocol data unit (PPDU) defined in that 
Recommendation. 

Not e 2 - When information interchange is accomplished by means of interchangeable media, a CC-data- 
element will form all or par; of the information that corresponds to die user data, and not that recorded during 
formatting and initialization. 

4.7 code extension 

Tl.c techniques for the encoding of characters that are not included in the character set of a given cede. 


4.8 code table 

A table showing ciara-cr allocatri to each bit combination in a code. 




gate- ay function, for example. 


: -Vtatlon, cede table and names 


5.1 Notation 

the highsct-order, or most-s:gnifscar.t, bit and b; is die !: r tv. order, or least-sign 

The bit combination may be interpreted to represent integers in the ; 
attributing the following weights to the individual bits: 





coded representation of which consists of a single bit combination. 


:ts the recording, processing, transmission or interpretation of data and that has a coded 
:.e or mot-: combinations. 


An action that ; 
representation consisting 


A component of information processing equipment which can transmit, and/or can receive, coded 
information within CC-data-elements. 

Note - It may b: an input/output device in the conventional sense, or a process such as an application 
program or gateway function. 


x is the number represented by b7, bo. sad bs. 
respectively; 

y is the number represented by bi, b3, b;. an j bi. 
respectively. 


4.12 graphic character 

A character, other than a control function, that has a visual representation normally handwritten, printed or 
displayed, and that has a ceded representation consisting of one or more bit combinations. 


the weights 8, 4, 2 and 1 


to identify code table positions, 


The notations of the form xly are the 
column number and y the row number (see § 9). 


4.13 graphic symbol 

A visual representation of a graphic character or of a control function. 
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in 8 columns and 16 row:-. TV? colnmt 


A 7-bit cod: table consists of 12S positions 


itions 


The cod: tab’s positions 


the row number. 


Tbs positive 
notation of a cod: tab':: 


Tbc allocation of individual characters to the bit combinations of the 7-bit code is specified in 6§ 6.2 to 6.5. 


Narr.es 


character. In addition, it specifies an acronym for each 


emendation assigns one name to eat... — — . 

tor the character SPACE, and a graphic symbol for each graphic character. By convention, only 
mi hyphen arc used for writing the names of the characters. For acronyms only capital letters and 
: tended that the acronyms and this convention be retained in all translation of the ter.L 


This Recc: 
control character an; 
capital letters, space 
digits arc used. It is : 


:sen to denote graphic characters are intended to reflect tbeir customary mcantn: 
>es not define and does not restrict the meanings of graphic characters. Neither do 
design for the graphic characters when imaged. 


:tcr set of this Recommendation shall have the following structure: 


CO control character set of up to 32 control characters allocated to positions 0/0 to 1/15; 


The 94-bit combinations 2/1 to 7/14 are used for the representation of g. 


the graphic character SPACE (SP) allocated to position 2/0; 


-osition to advance by one 


a GO graphic character set of up to 94 graphic characters allocated to positions 2/1 to 7/14; 


Ail graphic characters shall be spacing 


character position. 


the character DELETE (DEL) allocated to position 7/15. 


6.4. 1 Unique gruphic character allocation 


Control characters 


A. unique graphic character is alloc; 
.5 and 6/1 to 7/10. These characters are spe 


Tne control characters allocated to positions 0/0 to 1/15 shall be as specified in Annex A. 


6.4.2 Alternative graphic character a'. 


The acroT.xa of the character SPACE is SP and its coded representation is 2/0. 


bit combinations 


Two alternative graphic characters 
are specified in Table 2/T.50. 


This character is a graphic character; : t has a visual representation consisting of the absence of a 


symbol. 
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TABLE 1/T.50 


Unique graphic chsri 


Coded 

rcicntctioa 


Lrsphi: 
s rate! 


Name 


audios 


Latin capital Idler M 
Latin capital letter N 
Latin capital letter O 
Latin capita! letter P 
Latin capital letter Q 
Latin capital letter R 
Latin capital letter S 
Latin capital letter T 
Latin capital letter U 
Latin capital letter V 
Latin capital letter W 
Latin capital letter X 
Latin capital letter Y 
Latin capital letter Z 
Low line, underline 
Latin small letter a 
Latin small letter b 
Latin small letter c 
Latin small letter d 
Latin small letter e 
Latin small letter f 
Latin small letter g 
Latin small letter h 
Latin small letter i 
Latin small letter j 
Latin small letter k 
Latin small letter 1 
Latin small letter m 
Latin small letter n 
Latin small letter o 
Latin small letter p 
Latin small letter q 
Latin small letter r 
Latin small letter s 
Latin small letter t 
Latin small letter u 
Latin small letter v 
Latin small letter w 
Latin small letter x 
Latin small letter y 
Latin small letter z 


Apostrophe 
Left parenthesis 
Right parenthesis 
.Asterisk 
Pius sign 
Comma 

Hyphen, minus sign 
Full stop 
Solidus 
Digit zero 
Digit one 
Digit two 
Digit three 
Digit four 


•/laii be allocated to bit combination 
shall be allocated to bit combination 


greed between sender and r: 


Unless otherwise ag 
currency of a specific country. 


;kic character allocations 


Character DELETE 


ion is 7/15. DEL was originally used 
used for media-fill or time-fill, 
v.s information content of that 


Tbs acronym of the character DELETE is DEL and its coded repress 
to erase or obliterate an erroneous or unwanted character in punched tape. DEI 
DEL characters may be inserted into, or removed from, a data stream withoe 
stream, but such action may affect the information layout and/or the control c 


! Greatcr-lban sign 
j Question marl: 
j Latin capital letter A 
i Latin capital letter B 
i Latin capital letter C 
i Latin capital letter D 
* Latin capital letter E 
. Latin capital letter F 
1 Latin capital letter G 
J Latin capital letter H 
| Latin capital letter I 
i Latin capital letter J 
I Latin capital letter K 
j Larin capital letter L 




Composite graphic characters 


5 are spacing characters, it is possible, by 
:ic characters at the same character position 


t bs combined to image "not equals". The character LOW 
rdso be associated with other characters) to represent the 


For example, SOLIDUS and EQ’ 
LINE, that may be used as a free-standing 
graphic rendition “underlined". 


; specified in § 6.4.3 and be available for 
aracters, the f«3LS>r last of which is the letter 
used. Furthermore, QUOTATION MARK, 
of BACKSPACE for the composition of an 


Diacritical marks may be allocated to toe bit combinations 
ig accented letters. For such composition a sequence of three chi 
rented and the second of which is BACKSPACE may be 
LOPHE or COMMA can be associated with a letter by means 
letter with a diaeresis, an acute accent cr a cedilla, respectively. 
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Versions of the coded chr. racier set 


■OdiCS 


The basic code tabic is shown in Tabic 4/T.50. 

In order to use tbc 7-bit coded character set for information interchange, it is necessary to exercise the 
options left open ir. f 6: 

- to specify the CO set of control characters according to Annex A; 

- to specify the GO set: 

_ l0 allocate to each of die bit combinations 2/3 and 2/4 one of the alternative graphic characters 
specified in § 6.4.2; 

to allocate to each of the bit combinations 4/0, 5/1 1 to 5/14, 6/0 and 7/1 1 to 7/14 a unique graphic 
character, or to declare the bit combination unused. 

bit combination specified in §§ 6.4.1 and 6.4.2 shall not be allocated to 
ic POUND SIGN, if not allocated to bit combination 2/3, shall not be 


A graphic character allocate 
any other bit combination. For exam 
allocated to any other bit combination. 

A character set completed in this way is called a “version of T.50’ 


1 groups, application-oriented 
who will have to exercise the 


ration.: 


Identification c? versions 


8.2 International Reference Version (IRV) 

This \ ersica is available for use when there is no requirement to use a national or an application-oriented 
version In information interchange, the IRV is assumed unless an agreement exists between sender and recipient of 
tbs date (see also ? 101. The graphic characters allocated to the GO set of the IRV shall be as specified in Tables 1/T.50 
;_-.d 3/T.50. See Table 5/T.50. Agreement between sender and recipient of the data shall be required if composite 


Purpose and context cf iiir.iifizatioi 


ion of this Recommendation are intended to form all or part of a 
:kaa*td between an originator and a recipient. The identification of 
n adopted by the originator shall also be available to the recipient 
icated to the recipient is outside the scope of this Recommendation. 


However, some standards for interchange of coded information may psra 
representation of the identification applicable to the CC-data-elemeots forms a part or 
This clause specifies a coded representation for the identification of a version of this 
representation form all or part of an identifying data element, which may be included 
accordance with the relevant standard. 


IRV graphic character allocations 


9.2 Identification of a version 


The identification of a version of this R. 
CO set 2 nd GO set that constitute the version. E 
sequence of the type shown below: 

ESC 2/1 F shall identify the CO set; 

- ESC 2/8 F shall identify the GO set. 


;d from the International Register ISO 2375. If tb: 
: in which the Final byte F is 7/14. 


The final byte F of these escape sequence shall be cbt 
CO set is empty, the identification shall be the same escape sequ. 

The IRV shall be identified by the following escape re 

- Registration ISO IR Mo. 1: ESC 2/1 4/0; 

- Registration ISO IR No. 6: ESC 2/8 4/2. 

Note - This IRV defers from the previous EkV of 1A5. 
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Graphic 

Symbol 

Name 

Coded 

representation 

a 

Number sign 

2/3 

S 

Dollar sign . . 

2/4 

@ 

Commercial at 

4/0 

1 

Left square bracket 

5/11 

\ 

Reverse solidus 

5/12 

1 

Right square bracket 

5/13 


Circumflex accent 

5/14 


Grave accent 

6/0 

l 

Left curly bracket 

7/11 

i 

Vertical line 

7/12 

) 

Right curly bracket 

7/13 


Tilde 

7/14 
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ancillary device. This 
DC1 is used to restore 
lev: ce control function 


(to Rccomm: 


(Normative) 


Specification of the CO set 


:ting an ancillary 
provided by other 


A. 1 Definition of control set 


Table A-1.TJ0 shows the CO set. 


The control characters are listed below in the alphabetical order of their acronyms. 


A. 1.1 ACK acknowledge 


control character transmitted by a receiver as an aftirmative response to the sendc 


A transmit 


the meaning of a limited number of contiguously 
cucplcmentary tmnsn.is.si on control functions. Only 


A transmission control cV.ars.cti; 
swing bit combinations. It is used ex 
shic characters and transmission control 


A contra! diractct that is used when there is a need to call for attention; it may control ala-tn or attention 


shy si cal end of a medium, or the end of the used portion 
on a medium. 


cter position in the direction opposite to 


a control character that may 
of a medium, or the end of the wanted 


bidi causes the active position to move on: 
re texts. 


A forma: 
the transmission of 


cf cat a reco: 


the response may 
; general switched 
ig “Who are you" 
>u”, as determined 


juest for a response from a re: 
i a "Who are you" function is ; 
m action is established shall h: 
r may not, include the fuoctioi 


or the first character of a sequence, indicating that the data preceding it is in error. As a result, 
red. The specific meaning of this character shall be defined for each application and/or between 


A transmission control character used 
include station identification and/or station statu: 
transmission network the first use of ENQ after 
(station identification). Subsequent use of EV«Q 
by agreement. 


A. 1.14 EOT end of transmission 


A format .ffector which causes the active position to move to the line home position on the same line. 


:sed to indica^ the conclusion of the transmission of one or more text. 


A transmission control character 


’.uses the meanings of a limited number of 
>C is defined in ISO 2022. 


A control character which is used 
bit combinations following it in the dam str: 


A. 1.1 6 ETB end of transmission block 


:nd of a transmission block of data where data is 


rol character which is primarily intended for turning on or starung an ancillary device, n it is 
pose, it may be used to set a device to a special mode of operation (in which case DC1 is used 
he basic mode), or for any other device control function not provided by other DCs. 


:r used to indicate tb: 


A transmission control charac 
divided into such blocks for tr?n$mis>»on n; 
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‘ 


A transmission control character which indicates the end of a text. 


A format effector which causes the active, position to advance to the corresponding character position on a 
-determined line of lb; next form or page. 


A.1.19 HT horizontal tabulation 

A format effector which causes the active position to advance to the next predetermined character position. 


IS1 (US) Information separator or.e (Unit separator) 

er used to separate and qualify data logically; its specific meaning 
iracter Is used in hierarchical order as specified in the general definiti 


A control chare: 
each application. If this cz 
data item called a unit. 


character used in 


A. 1.32 SYN synchronous Wh 

A transmission control character used by 
character (idle condition) to provide a signal from 
terminal equipment 


IS2 (RS) Information separator two (Record separator) 

A control character used to separate and qualify data logically; its specific meaning has to be defined for 
lication. If this character is used in hierarchical order as specified in the general definition of IS, it delimits a 


:us transmission sys 
:hrcnism may be ac 


A. 1.33 VT vertical tabulation 

A format effector which cans 
next pre-determ ired line. 


ante to the corresponding character position 


A. 1.22 153 (GS) Information separator three (Group separator) 

used to separate and qualify data logically; its specific meaning 
ctsr is used in hierarchical order as specified in the general definiti 


A control char 
lication. If this ; 


A.2 CO set of a version of Recommendation T.50 

The CO set of a version of this Recommendation shall be a subset of the CO 
positions corresponding to control functions not selected shall be declared unused; 

A.3 CO set of the International Reference Version (IP. V) 

The CO set of the International Reference Version (IRV ) is as shown in i able A- 


[S* (TS) Information separator four (File separator) 


A control chan 
each application. If this c 
data item called a file. 


A format effect:: v hich causes the active position to advance to the corresponding character position of the 


A. 1 .25 NAK negatlv e acknowledge 


:ntroI character transmitted by a receiver as a negative response to the sender. 


A transmissit 


A control character used to accomplish media-fill or time-fill. NUL characters may 
removed from, a stream cT data without affecting the information content of that stream, but such i 
information layout and/or the control of equipment 
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TASLtl A LT.SO 

CO set of the IRV 


the following consid cations be tr_’ 


■•j zi\‘.z~.zl v’z as imptenented fc: this Recommendation be 
f the standard should be stated clearly in sentences using plain 
iotas. 


It is recommended that the same str 
adopted. All facilities, restrictions and specifr: 
language, rather than being summarized in tab! 


B.2.1 Control functions 


aracters, the graphic characters of the International Reference 
ms and with the same names as in this Recommendation. 


Where there is no need for particular ~z 
Version (HIV) should be allocated to the same positk 


B .2.3 Composite graphic characters crA rep'.r.c ire 


.i ..y using the control 
:ters at the same character 


This Recommendation permits the construction of composite graphic cha. 
cbcractcre BACKSPACE and CARRIAGE RETURN to image wo or more graphic char 
position. 


The total number of graphic characters ' 
without using this facility, is called the repertoi 
However, as the interpretation and/or the imaging 
sender and recipient of the data may be requtr 
interchange, national or application-oriented star: 
permit only a limited number of composite graph 
this Recommendation. 


Versions 


In a standard, one or more versions cm 
only part of a standard. The standard itself cons;: 
clauses as mentioned above. The definition of 
exercised. 
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DEL Delete 


End of medium 


End of irsnsmi 


Information 


Information 
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betlccl m Of abbreviations or c l It; this Recommcndct’or; 


Device control on 


Device control two 


Device control th: 


Device control four 


Horizontal tabulsbon 
International , Jpkabet No. 5 


International reference alphabet 
International reference version 


Information separator one 


Information separator three 


Negative acknowledge 
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APPENDIX C 

CODED CHARACTER SETS (ALPHABETS) 


1. INTRODUCTION. Teletypewriter message transmission systems have 
been used in Department of Defense communications for a number of years 
and are expected to be used for some time. The five unit teletypewriter 
coded character set (see table 3) used throughout these systems has for 
many years been established as a standard and is included in this publica- 
tion as an interim standard since it will remain in use for an undetermined 
interval. In the past decade, an extensive automatic electronic information 
processing industry has been developed. Numerous codes and media practices 
have been developed for input and output use with a great variety of proces- 
sing equipment. 

The coded character set of table 3 has not been extensively used for 
input or output in automatic information processing for a number of reasons. 
One reason is the requirement for a case shift to represent the characters 
in the set; another reason is the lack of order in code assignments from 
the standpoint of information processing by machine methods. 

Recognizing that a standard coded character set was required to trans- 
mit data between the various automatic information processing centers and 
their associated equipment, the Department of the Arnjy developed an eight 
unit code (FI ELD AT A) which was approved as a Military Standard in I960 
(see table U). This code has been used in a number of communications and 
automatic data systems developed by the Department of Defense as well as 
in some commercial automatic data processing equipment. The great majority 
of data processing equipment has; however, used codes; media and recording 
format chosen by each manufacturer. The problem of information interchange 
between these equipment has grown more acute as their use has increased, 
not only in the Government, but in commercial applications as well. 

During recent years, through the cooperative effort of representatives 
of the data processing industry, the communications industry, and the 
Federal Government, a coded character set has been developed and approved 
as a USA Standard Code for Information Interchange (USASCII) X3*U-1967* 
revision of X3.U-1965. This coded character set, in addition to having 
maiqr of the features of the FIELDATA code, possesses a character order more 
acceptable for data manipulation and processing purposes. The USASCII is 
intended to serve as a universal code for input/output purposes and for 
information interchange in automatic data processing, data transmission and 
data capture where coded characters are used. The general use of a standard 
code^ character set will minimize requirements . for code conversion and 
related types of intermediate processing operations when exchanging infor- 
mation in machine code form throughout the Department of Defense. 
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During the past six years, intensive effort has been applied to obtain 
international agreement on a code for information interchange. The coded 
character set shown in Table 1 reflects a considerable amount of interna- 
tional consideration before May 1966. At this time the international 
Standards Organization (ISO) and the International Consultation Committee 
Telegraph and Telephone (CCITT) of the International Telecommunications 
Onion (ITU), as specialized agency of the (farted Nations, and the USA 
Standards Institute (USASI) proposed certain minor changes now incorporated 
in Table 1. These changes were not reflected in Change Notice No. 1 to 
MIL-STD-188B because they had not been officially approved by the USASI. 

The changes were approved, however, on July 7, 1967. In 1966 the CCITT 
announced that the international version of the code shall be known as .the 
International Telegraph Alphabet No. 5 (ITA No. 5). The international ver- 
sion has reserved code table positions i*/0, 5/11, 5/12, 5A3, 7/11, 7A2 
and 7/13 for national use. The USASI has assigned relatively unimportant 
characters to these positions so that their use may be dispensed within 
certain international traffic with a minimum of difficulty. 

The USA Standard Code for Information Interchange, commonly referred to 
as USASCII or ASCII, was made a Federal Standard by a Memorandum of the 
President of the United States on 11 March 1968. This Appendix is therefore 
in accordance with the July 7, 1967 revision of USASCII and the Federal 
Standard established in the Presidential Memorandum. 

Certain major procurements were made based upon the pre-May 1966 ver- 
sion of USASCII. These equipments should not be considered nonstandard un- 
less operational incompatibilities result but a planned effort should be 
made to convert to Table 1 operation at the earliest necessary date, depend- 
ing upon operational difficulties. The changes made in the USASCII were: 

a. In position 1A0 the SS (Special Sequence) was replaced with SUB 
(Substitute). 

b. The "0" was moved from position 6/0 to l*/0 and the "grave accent" 
from position k/0 to 6/0. 

c. The "Hide" in position 5A2 was changed to "reverse slant." 

d. The "overscore" was moved from position 7A2 to 7 /lk and represented 
by the "Tilde" which it doubles for and the "vertical line" was moved from 
position 7/11* to 7A2 and represented by a two-segment broken vertical line. 

The information contained in this appendix is derived from the USA 
Standard Code for Information Interchange X3.1*-1968 and is included in this 
standard with the permission of the USA Standards Institute. 

That portion of X3.lt -1968 that concerns the "New line" (NL) convention 
has not been adopted as a Federal Standard whereas the provisions of X3.lt- 
1967 have been pursuant to Federal Information Processing Standards Publica- 
tions 1 and 7 (FIPS PUBS 1 and 7 ) published by the US Department of Cctmerce/ 
National Bureau of Standards. 


2. USA STANDARD CODE FOR INFORMATION INTERCHANGE (USASCII). 

2 1 The USASCII is to be used for the general interchange of informa- 
tion among information processing systems and communication systems, of a 
character conscious type, used by the Departments and Agencies of the 
Department of Defense. 

2.2 Table 1 contains Printing Symbols for the 128 characters of 
USASCII. Where standards for printing symbols for the control factors 
have not yet been established for USASCII, Table 1 contains ^=3 ^ nosi- 
symbols for control characters in columns 0 and 1 and for delete in p 
tion 7/15. Table 1 also has added two noncoded graphic sj the 6i a "°" d ( v 
as the symbol to indicate a detected error and the heart ( O 1 

general symbol to indicate control characters (see par. 2.3.31. 

2.3 Character Representation. The standard 7-bit character represen- 
tation with by the high-order bit and by the low-order ^ helow^ 

(Order of bit transmission is specified m paragraph 2.6.1* of this appendix.; 


EXAMPLE: The bit representation for the character "K" (see Table l) is. 

b 7 b£ be bt b 3 b 2 by 

l' 0 0 1 0 1 1 

The code table position for the character "K" may also be represented 
by the notation "column 1*, row 11" or alternatively as “UA1. 
equivalent of the binary number farmed by bits by,b 6 , and bj, collectively, 
forms the column number, and the decimal equivalent of the binary number 
formed by bits b^, b 3 , b 2 and by collectively, forms the row number. 

2.1* LEGEND 

2,l*,l Control Characters: 

mrr „ DC3 Device Control 3 

SOH Start of Heading (CC) DCl* Device Control U (Stop) 

STX Start of Text (CC) NAK Negative Acknowledge (CC) 

cvny Tn-rt (CC) SIN Synchronous Idle (CC) 

EOT tod of Transmission (CC) ETB End of Transmission Block (CC) 

EN3 Enquiry (CC) CAN Cancel 

ACK Acknowledge (CC) EM aid of Medium 

BEL Bell (Audible or attention signal) SUB Substitute 

BS Backspace (FE) ESC Escape 

HT Horizontal Tabulation (punched card FS File Separator (IS) 

skiD) (FE) GS Group Separator (IS) 

£ Vertical^Tabulation (FE) S toitle^or'Tlsf 

CR (FE) SoTE^CC) C^vunicati^Control 

SI Shift hf (IS) Information Separator 

DCl Device^Control^l ^ ^ 

DC2 Device Control 2 character. 


DC3 Device Control 3 

DCl* Device Control 1* (Stop) 

NAK Negative Acknowledge (CC) 

SIN Synchronous Idle (CC) 

ETB End of Transmission Block (CC) 

CAN Cancel 

EM End of Medium 

SUB Substitute 

ESC Escape 

FS File Separator (IS) 

GS Group Separator (IS) 

RS Record Separator (IS) 

US Unit Separator (IS) 

DEL Deletel 

NOTE: (CC) Communication Control 
(FE) Format Effector 
(IS) Information Separator 
(1) In the strict sense, 
DEL is not a control 
character. 
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2 . I*. 1.1 When a control character is represented by a single graphic 
symbol, the symbol shall be that which appears to the right of the control 
abbreviation in table 1. 

2.1*. 2 Graphic Characters! 

Column/Row Symbol Name 

2/0 SP Space (normally non-printing) 

2/1 I Exclamation Point 

2/2 " Quotation Harks (Diaeresis 1 ) 

2/3 # Number Sign 2 

2A $ Do l lar Sign 

2/5 % Percent ' 

2/6 & Ampersand 

2/7 ' Apostrophe (Closing Single Quotation Mark; 

Acute Accentl) 

2/8 ( Opening Parenthesis 

2/9 ) Closing Parenthesis 

2A0 * Asterisk 

2/U + Plus 

2A2 , Comma (Cedilla 1 ) 

2A3 - Hyphen (Minus) 

2/11* . Period (Decimal Point) 

2A5 / Slant 

3A0 ! Colon 

3A1 j Semicolon 

3A2 < Less Than 

3A3 " Equals 

3/11* > Greater Than 

3A5 ? Question Mark. 

h/o a Coranercial At 2 

5A1 C Opening Bracket 11 

5A2 v Reverse Slant 2 

5A3 3 Closing Bracket 2 

5A1* 6 Circumflex 1 * 2 

5A5 Underline 

6/0 ' Grave Accent > 2 (opening single quotation mark) 

7/11 { Opening Brace^ 

7/12 J Vertical Line 

7/13 } Closing Brace^ 

7/lli ~ Overline* (Tilde j General Accent^) 

Not Coded Diamond 

Not Coded Heart 

1 The symbols in 2/2, 2/7, 2A2, 5A1*, 6/0 and 7/U* may be used as 
diacritical marks by preceding them with an alphabetic character 
and BS (Backspace) in that sequence* 

g 

These charactera should not be used in international interchange 
without determining that there is agreement between sender and 
recipient. 
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2.5 DEFINITIONS 
2.5.1 General: 

works . 

(IS) Infomation Separator! * 

Si- 

2.5.2 Control Characters: 

NUL* The all zeros character. 

STX fstart of Text): A communication control character which precede 

transmitted°through 0 to r the^ultimate ^^^^^JJ^^^^^e^e^c^o/charac- 

ref erred to as "text". STX may be used to terminate a sequence o 
ters started by SOH. 

JLtt S3Sff«!^=raW=SSU - “ 

or irore texts and any associated headings. 

ENQ (Enquiry) : A communication^ stattST 

pfuredTsT^X !rT3bu"(WRU> to ob£in identification, or may be used 
to obtain station status, or both. 

ACK (Acknowledge): A comminication control character transmitted by 
a receiver as an affirmative response to a sender. 

BEL: A character for use when there is a need to call for human 
attention. It may control alarm or attention devices. 

ns (BacksDace) * A format effector which controls the movement of 
the printing ^sition one printing space backward on the same printing 
line. (Applicable to display devices). 
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HT (Horizontal Tabulation): A format effector which controls the move- 
ment of the printing position to the next in a series of predetermined 
positions along the printing line. (Applicable also to display devices and 
the skip function on punched cards.) 

LF (Line Feed) : A foimat effector which controls the movement of the 
printing position to the next printing line. (Applicable also to display 
devices.) Where appropriate, this character may have the meaning "New Line" 
(NL), a format effector which controls the movement of the printing point 
to the first printing position on the next printing line. Use of this 
convention requires agreement between sender and recipient of data. (So 
long as the current operating procedure of ending (or beginning) a liney 
with CR-CR-LF is observed no operational problem arises from interconnecting 
"NL" and "Non-NL" machines.) 

VT (Vertical Tabulation) : A format effector which controls the movement 
of the printing position to the next in a series of predetermined printing 
lines. (Applicable also to display devices.) 

FF (Form Feed): A format effector which controls the movement of the 
printing position to the first predetermined printing line on the next 
form or page. (Applicable also to display devices.) 

CR (Carriage Return) : A format effector which controls the movement 
of the printing position to the first printing position on the same 
printing line. (Applicable also to display devices.) 

50 (Shift Out): A control character indicating that the code combina- 
tions which follow shall be interpreted as outsicte of the character set 
of the standard code table until a Shift In character(s) is (are) reached. 

51 (Shift In): A control character indicating that the code combina- 
tions which follow shall be interpreted according to the standard code 
table. 

DLE (Data Link Escape): A communication control character which will 
change the meaning of a limited number of contiguously following charac- 
ters. It is used exclusively to provide supplementary controls in data 
coraiunlcation networks. DLE is usually terminated by a Shift In charac- 
ter^). 

DC1, DC2, DC3, DC h (Device Controls): Characters for the control of 
ancillary devices associated with data processing or telecommunication 
systems, more especially switching devices "on" or "off". (If a single 
"stop" control is required to interrupt or turn off ancillary devices. 

DC1* is the preferred assignment.) 

NAK (Negative Acknowledge): A conmunication control character trans- 
mitted by a receiver as a negative response to the sender. 

SYN (Synchronous Idle): A conmunication control character used by a 
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^^e n rsi^SofwMcrs™cSoSsm“e ach^efor retained. 

(E £ 1 sss szz 

^ifu?f«b^ data where the block structure is not necessarily 
related to the processing format. 

CAN (Cancel): A control character used to indicate that the data with 
which it is sent is in error or is to be disregarded. 

(End of Medium): A control character ' 
which may be used to identify the physical end on a (The 

positio^of * the lector ZTZt necessarily correspond to the physical 
end of the medium.) 

SUB (Substitute): A character that may be substituted for a character 
which is determined to be invalid or in error. 

In 'character(s). 

FS (File Separator), OS (Group Separator), RS (Koo*d £*«£*>£» ® 

(Unit Separator)? 13 These ^^^ral^Uo^if^l^ 
optional fashion, except that the least inclusive. 

arc* „ »*« - -« -*»->• 
jsartsvttass «rs s.-ssr 

sense DEL is not a control character) . 

„ J. cn nr and m Rare all characters which can be used, at the 
discretion “’^designer, to indicate the beginning of a sequence of 
digits having special significance. 

2.5.3 Graphic Characters: 

display devices.) 

(Diamond): A noncoded graphic which shall be Vf^*** 1 **** 

SSS.S rs - 

function. 
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(Heart): A noncoded graphic which may be printed by a printing 
device in lieu of the symbols for the control characters shown in columns 

0 and 1 in table 1 of this appendix. 

2.6 General Considerations 

2.6.1 The relative sequence of any two characters of the code table, 
when used as a basis for collation, is defined by their binary values. 

2.6.2 No specific meaning is prescribed for any of the graphics in 
the code table except that which is understood by the users. Furthermore, 
this standard does not specify a type style for the printing or display of 
the various graphic characters. 

2.6.3 For military purposes, a parity bit, bg is always added to the 
standard character. Requirements for parity are described in paragraph 
6.1.1. 3 of the basic Standard, 

2.6.1: In serial by bit transmission, the coded character will be 
transmitted low order first; i.e., the bits will appear on-line in the 
order bp b 2 , bg, b^, bg, b 6 , b ? , b Q (parity) . 

2.6.5 Special Consideration. An option is available in the use of 
ASCH to use line feed as new line (see the definition of line feed above). 
In the Military Systems, the current practice of transmitting two carriage 
returns and one line feed will be continued. However, it shall be standard 
to procure new line equipment when available at no increase (or an insigni- 
ficant increase) in cost and use it in accordance with the old practice. 
This has the advantage of becoming prepared, at no additional cost, to 
cutting over to new line operation should this ever be desirable while 
maintaining compatibility between old and new equipments in the interim. 

2 . 7 Printing Symbols 

2.7.1 128-Symbol Set. The complete standard set of 128 printing 
symbols is given in table 1. There are actually only 127 printing symbols 
since the space is non-printing. 

2.7.2 96-Symbol Set. The standard 96 symbol subset of printing 
symbols comprises the symbols contained in columns 2 through 7 of table 1. 
(95 printing symbols plus space). The heart symbol may be printed in lieu 
of the symbol for the control characters shown in columns 0 and 1 in table 

1 of this appendix. 

2.7.3 6!t-Syrabol Set. The standard 6i:-symbol subset of printing 
symbols for page printer applications is given in table 2. The heart 
symbol may be printed in lieu of the symbol for the control characters 
shown in columns 0 and 1 in table 1 of this appendix. 

3. POUR-ROW KEYBOARDS. Four-row keyboards are standard for the 
implementation of ASCII and for OCR message preparation units. The 
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AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE 


COLUMN - 



b4b3b2bi 
0 0 0 0 
0 0 0 1 
0 0 10 
I 0 0 I I 
' 0 10 0 
0 10 1 
Olio 

^01 1 r 
10 0 0 
10 0 1 
ToTo 
1011 
fiToo 

1 1 0 r 
1110 
I I I I 



(^Columns HIM the mnemonic eolation: and .he printing symbols lor me con.ro, characters 
g Z ml? oMhe'control character sub-set. 

(4 Non- printing codes in the 96- symbol Printing Set. 


M-64-900D 
l Dec 1964 
Rev. 07- 13-67 
Rev. 10-14-69 


Table 1. American Standard Code lor Information Interchange 
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AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE 

64-SYMBOL RAGE PRINTING SUBSET 




The diamond IG> is primed to Indicate the detection ol an error. 

The heart 1(71 may be printed to indicate a character ol the control character sub-set. 


Table 2. 64-Symbol Subset I Page Printer Application I 
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CHARACTERS CODE SIGNALS . CCITT N0.2 


LOWEF 

CASE 

1 UPPER CASE 

COMM WEATHER [ 

start! 

. 1 

2 | 

3 

4 

5 

STOP 

UPPER CASE * 

A 

t 

■i! 

SOI 

01 


HI 

Hi 

Ol 


B 

? © 


SOI 


n 

00! 

501 

001 


C 

: O 


Hi 1 


f0j 

SOI 

H 1 

00.1 


D 

$ / 

■l 

goi 

HI 

HIS 

501 

H! 

SOI 

WRU 

E 

3 3 


soi 

1 


zn 

■! 

1 VI 

SOI 


F 

1 — 

■1 

90 1 


SOI 

Oil 

_a 

Ol 

UNASSIGNED 

G 

a \ 

_____ 

■i 

■rj- 

Hi 

MSI 

Oil 

Hli 

SOi 

Oil 

tma 

unassigned 

H 

i 

STOP | 

8 8 

— 

■HI 

mm 

53s! 

ml 

Oil 

~d 

ngi 

K# 

SO 


J 

' ✓ 


ISO! 

o 

■ 

50 


so 

AUDIBLE SIGNAL 

K 



SO 

091 

00! 

O 


o 


L 

) V 




HI 

| ■ 

so 

Ol 


M . 




so 

00 

so 

100. 


N 

. ® 




Ol 

SO 

■■ 

so 


0 

9 9 




a 

so 

O0 

so 


p 

0 0 



so 

00! 


ISO 

so 


0 1 1 


50. 

Ol 

SO 


so 

50 


R 

4 4 



0 


0 


o 


s 

BELL BELL 


sss 




H 

Ol 

’(APOSTROPHE) 

T 

5 5 





rz 

O 

00 


U 

7 7 



ISO 

100 


H 

so 


V 



Hi 

io 


»• 

ISO 

so 

M 

w 

2 2 


50 

Ol 

H 


100 

ISO 


X 

/ / 


ISO 

iHi: 

ISO 

o- : 

190 

IO 


Y 

6 6 


dZ 

)■ 

IO 

■ 

ISO 

00 

BlHg 

z 

" -4- 


100 

!■ 



IO 

ISO 


BLANK 








ISO 


SPACE 




100 

! H%- 

rz 

ISO 


CAR. RET. 




rz 

IO 

iH 

ISO 

— i — 1 

LINE FEED 



100 

iH 

rz 



IO 


FIGURES 


ISO 

ISO 


1100 

ISO 

;o 

IHHI —j 

LETTERS 


IO 

ISO 

:o 

100 

ISO 

iOS 

IHHHI 


NOTE i UPPER CASE H (COMM) MAY *E STOP OR # 


Y77\ MARKIN# PULSE 
: Z] SPAOINO PULSE 


* THIS COLUMN SHOWS 

ONLY THOSE CHARACTERS 
WHICH DIFFER FROM THE 
U.S.A. VARIATION 


Tati* 3 International Telegraph Alphabet No. 2, American Variation 






209 













































































FT 

-h 

-c 


000 


100 


010 


110 


001 

101 


Oil 


in 



E 3 R 

a 

S 0 


p 


p 


P 


P 


3 


□ 




P 

Km 

n 

El 

El 


1 


4 


4 


4 


R 


El 




4 

El 

El 

ra 

ei 


1 


0 


n 


n 


n 

K 


) 

-L 

0 

_£L 

n 

O 

El 

El 


0 


1 


a 


Cl 


n 

L 

Cl 


0 

1 

1 

nr 

n 

n 

El 


0 


1 


n 


n 


n 

M 

J 3 _ 

+ 

Ell 

7 

Ll 

n 

ai 

n 

n 


B 1 


El 


n 


n 


El 

N 

_L 

< 

n 

1 

El 

El 

n 

n 

El 


Cl 


n 


n 


Cl 


n 

O 

El 

- 

rai 

& 

n 

MM 

0 

n 

El 


a 


□ 


[i 


n 


ra 

P 

n 

. ■ > ■ 

n 

5 

El 

Kil 

■a 

11 

El 


a 


El 


P| 


a 

A 

ra 


vi 


D 

6 

JU 

■1 

n 

VI 

El 


□ 


1 


n 


0 

B 

n 

R 

El 

$ 

ra 


a 

O 

Q 

□ 

tl 


El 


H 


□ 


El 

C 

n 

s 

El 

* 

ra 

8 

a 

MM 

KJ 

□ 

11 


a 


El 


□ 


■ 

D 

El 

m 

KI 

i 

a 

9 

0 

■•1 

n 

□ 

11 


11 


El 


El 


a 

E 

El 

■mi 

n 

II 

n 


El 

■a 

■1 

El 

VI 


El 


H 


a 


El 

F 

n 

■HE 9 H 1 

El 


ra 

mnam 

n 

0 

0 

D 

a 


a 


El 

!BHi 

El 


a 

G 

ra 


n 

? 

j. 

warn 

El 

MM 

Id 

KJ 

B 1 


0 


D 


1 


El 

H 

1 

X 

nn 

El 

wmmm 

:n 

El 

■■ 

VI 

a 


0 


VI 


1 


a 

I 

El 

■ifl 

El 

. 

ra 


in 1 

D 

a 

D 

a 


1 


El 


0 


i. 

J 

A 

1 z_ 

a 

1 + ( Stop) 

n 

1 Idle 

L^- 


a 


CONTROL FUNCTIONS 
(Under Study) 


-ALPHANUMERICS 


Sequence of Signal Elements for Serial Transmission: Dq - Dj - D 2 - D 3 - Ij-^-C-P 

Example: Letter "C": 0 0 0 1 0 0 1 1 

P is standard transmission parity bit addea to give odd parity for error control. 

For punched tape, all parity bits are automatically reversed to give even parity. 


TABLE 4. Interim standard coded character set for information interchange (Fieldata) 


CO 

H 

> 

2 

O 

> 

33 

o 

X 


03 

O 

> 

3J 

O 

> 

33 

3) 

> 

2 

O 

m 

2 

m 

2 



NOTES 


Physical characteristics and rations < l«. size, shape. skew, etc) of space b 
OR KEYS ARE NOT TO BE INFERRED 


2 CLASS. AS PSP MIL'STD-1280 
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■vf 


LEFT HAND 1 RIGHT HAND 


i§ 2 

Z 


0DOQQDHQQQQQQQ0 

654321 II 234567 89 

BBBBBBBBQBBQQQB 

BBBGBB^QQQQDIQQB 

BBBBGBBiGBQQQBQB 

7 6 5 4 3 2.^ 2 3 4 5 6 7 8 


NOTES 

1 PHYSICAL CHARACTERISTICS AND LOCATIONS ( i. «. SIZE. SHAPE, SKEW. El£) OF SPACE BAR 
OR KEYS ARE NOT TO BE INFERRED 

2 ARRANGEMENT TYPE I. CLASS 2 AS PER MIL-STD-1280 


LEFT HAND j RIGHT HAND 


v) O 

\S > 


OQrodQQQQQQQ 

BQQGQQBDQQQQB 

BQQQQBQQQQQHBB 


NOTES 

1 PHYSICAL CHARACTERISTICS AND LOCATIONS (i.e. SIZE. SHAPE. SKEW. ETC) OF sPACE BAR 
OR KEYS ARE NOT TO BE INFERRED 

2 SOLID KEY OUTLINES CORRESPOND TO USAS X4.7-I966 

3 THE UPPER CHARACTER ON KEY ER5 WILL BE THE "GROUP ERASE* WHICH WILL APPEAR 
IN A REVISION OF USAS X3.I7-I966 
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m-3Tn-i88c 


L — 1 I — 1° 

I Is 1- — I' 


— I I 1 


i 1 ! j" 

I I* I 1 


DrB'- 


H 


\ I® I 1 I 1 j j N 

I 1 I 1 N 1 1 

1 | 1 


I 1 | 1 I J 

I 1 I I® 1 1 

I |® l 1 I 1 

, j<n l 1 I j 

1 1 1 — U 

( 1 I |2 

I 12 I 1 I 1. 


I 1 I I® 

l |o I I 


iz I 1 

J « L 


0B000j00Q0| 

000000i000S0 

6 5 4 3 2 1 1 I 2345 



note : upper case h may BE STOP OR 3^ 

THREE ROW COMMUNICATION KEYBOARD (INTERIM STANDARD) 


□0000Q0000S 

00000i0000@ 

00000000000 
654 32 'I 1 2 34 5 



THREE ROW WEATHER KEYBOARD (INTERIM STANDARD) 


FIGURE 4 KEYBOARD ARRANGEMENT NOTATION A L SYSTEM 


FIGURE 5. THREE ROW KEYBOARDS 
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standards arrangements are included as Figures 1, 2 and 3. For details on 
the application of these arrangements, the designer is advised to consult 
MIL-STD-1280, Keyboard Arrangements. Figure !* is the standard natation 
system for keyboard arrangements. 

li. THREE-RCW KEYBOARDS. Refer to Figure 5 for three-row communica- 
tion and weather keyboards. 

5. INTERNATIONAL TEIEGRAPH ALPHABET NO. 2, USA VARIATION. See Table 
3. This is now classified as interim standard. 

6. INTERIM STANDARD CODED CHARACTER SET FCR INFORMATION INTERCHANGE 
(FIELDATA). See Table I*. 

7. CODE CORRESPONDENCE. This is a reference paragraph only. It does 
not in itself establish any code as a standard. It merely establishes the 
relationship between some commonly used codes so that translations may be 
made. Although the USASCII is standard the USA Standard Punched Card Code 
and the EBCDIC is also used. The first eight columns of Table 5 presents 
the 128 hole-patterns for the 128 characters of USASCII. The last eight 
columns present the extension of the code to 256 characters. This extension 
has been approved by USASI and will be published as USASI Standard X3. 26-1969. 
Far the present, only the hole-patterns have been assigned to the bit- 
patterns in the extension. Table 6 is a cross reference from the Hollerith 
hole-patterns to the USASCII graphic and control characters. 

As of March 1968, the AUTODIN Digital Subscriber Terminal Equipment has 
the capability of operating with 6U hole-patterns. However, only So hole- 
pattems are currently active. Plans for activating the remaining lli hole- 
patterns and for aligning the equipment with the Standard Hollerith Punched 
Card Code are not firm at this time. The correspondence between AUTODIN 
punched card practice and the Standard Hollerith Punched Card Code for all 
USASCII graphic characters is presented in Table 7. 

The interim standard punched card practice far the Worldwide Military 
Conmand and Control Systan was published in Chapter II, Section 2 of JCS 
Pub 7 of 3 February 1961». Its correspondence with the Standard Hollerith 
Punched Card Code and with AUTODIN is also given in Table 7. Note that 
this interim standard uses characters which are not in USASCII. 

The EBCDIC is presented in Table 8. Note that here too in 128 instances, 
only the hole-patterns have been assigned to the bit-patterns. The other 128 
are the assigned positions of the USASCII characters. 
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APPENDIX D 

STANDARD SWITCHING INSTRUCTIONS AND BIT STRUCTURES FOR START/STOP 
AND SYNCHRONOUS AUTOMATIC TELEPRINTER SWITCHING EQUIPMENT 
UTILIZING ITA No. 2 


This appendix sets forth guidance with regard to switching 
tions and bit patterns as they apply (1963) for teletypewriter pitching 
equipment. In case of conflict between any specific instructions in 
appendix and any applicable portion of ACP-127 ( ) , the requirements of 
ACP-127 ( ) shall govern. 

NOTE: JANAP 128 ( ) AUTOMATIC DIGITAL NETWORK (AUTODIN) OPERATING 

PROCEDURES has been published by the Joint Chiefs 0 ta * a " 
prescribes the standard data communication policies, practic , 
procedures, and routing doctrine for operation of th ® J°e£ense 
Communication System AUTODIN. The latest issue in effect of 
JANAP 128 ( ) should be referred to for all AUTODIN Operating 
Procedures. 

1. GENERAL 

The switching instructions listed in the standard message format 
permit a subsystem to forward messages without difficulty and in accor 
ance with present world-wide equipment and agreed practices. 

1.1 Start of message instruction, channel designator and serial 

number: format line if 1. 

1.2 Precedence instruction: end of format line II 1, beginning of 
format line if 2. 

1.3 Routing Instruction: format line if 2. 

1.4 End of routing instruction: end of format line II 2, beginning 
of format line if 3. 

1.5 Format lines 3 and 4 are not generally utilized by au ^” a !^ 
switching equipment at this time except as noted in processing ACP 
messages into AUTODIN. 

1.6 Format lines 5 thru 10 are standardized proceedurally but are 
not utilized at this time for automatic switching. 

1.7 Format line 10 is used to count code groups in the text. 

1.8 End of address instruction, start of text instruction: format 
line 11. 



















